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FOREWORD 

In accordance with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980, as amended by the 1986 Superfund Amendments and 
Reauthorization Act (SARA), the 1976 Resource Conservation and Recovery Act 
(RCRA) as augmented by the 1984 Hazardous and Solid Waste Amendments (HSWA), and 
as directed in Executive Order 12580 of January 1987, the Department of Defense 
(DOD) conducts an Installation Restoration (IR) program for evaluating and 
remediating problems related to releases and disposal of toxic and hazardous 
materials at DOD facilities. 

The Naval Assessment and Control of Installation Pollutants (NACIP) program was 
developed by the Navy to implement the IR program for all naval and Marine Corps 
facilities. The NACIP program was originally conducted in three phases: (1) 
Phase I, Initial Assessment Study, (2) Phase II, Confirmation Study (including 
a Verification Step and a Characterization Step), and (3) Phase III, Planning and 
Implementation of Remedial Measures. The three-phase IR program was modified and 
updated to be congruent with the CERCLA, SARA, RCRA, and HSWA driven DOD IR 
program. 

The updated nomenclature for the RCRA/SARA process is as follows: 

. Preliminary Assessment and Site Inspection, 
l Remedial Investigation, 
s Feasibility Study, and 
. planning and implementation of remedial design. 

This Health and Safety Plan (HASP) has been developed to address field operations 
associated with the Supplemental RCRA Facility Investigation (RFI) and Interim 

Measure (IM) at Site 11 at Naval Submarine Base (NSB), Kings Bay, Georgia. This 
HASP is intended to meet the requirements of 29 Code of Federal Regulations 
1910.120. This document outlines potential hazards, protective measures, 
monitoring requirements, and summarizes decontamination procedures for the 
project. Material safety data sheets are included for chemicals that may be 
encountered and emergency information is provided. 

the southeastern and midwestern United States. 
should be addressed to the Public Affairs Off 
Bay, Georgia, at (912) 673-4714. 

Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) has 
the responsibility for implementation of the Navy and Marine Corps IR program in 

Questions regarding this report 
ice, Naval Submar ine Base, Kings 
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EXECUTIVE SUMMARY 

This Health and Safety Plan (HASP) is Volume III of a three volume set of 
planning documents for the Supplemental Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) to be conducted at Site 11, Naval Submarine 
Base, Kings Bay, Georgia. Volumes I and II of the planning documents are the 
Workplan and Sampling and Analysis Plan, respectively. 

This HASP addresses health and safety requirements associated with implementing 
the Supplemental RF1 field program, as well as the IM field program. Compliance 
with this HASP is required for all ABB Environmental Services, Inc., personnel, 
contractor personnel, and third parties entering the site. 

The HASP has been developed to address requirements of 29 Code of Federal 
Regulations 1910.120. The HASP describes responsibilities of project personnel 
and provides a brief history of the site and description of the work to be 
performed. Potential hazards are identified andprotective measures are outlined 
for each task. Material safety data sheets are included for chemicals that may 
be encountered at the site. Emergency information is provided, such as 
directions to the hospital and emergency telephone numbers. 
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1.0 GENERAL 

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared 
in conformance with the ABB Environmental Services, Inc. (ABB-ES), generic HASP 
developed under the Comprehensive Long-Term Environmental Action, Navy (CLEAN) 
District I Contract (CLEAN HASP) and is intended to meet the requirements of 29 
Code of Federal Regulations (CFR) 1910.120. As such, the HASP addresses those 
activities associated with field operations for this project. Compliance with 
this HASP is required for all ABB-ES personnel, contractor personnel, or third 
parties entering the site. 

This HASP outlines project personnel and corporate health and safety policies; 
provides a brief site characterization and description of the scope of work; 
outlines potential hazards, protective measures, and monitoring for the site; and 
summarizes decontamination procedures. In addition, the HASP includes material 
safety data sheets for chemicals that may be encountered at the site and provides 
emergency information, such as a map to the hospital and emergency telephone 
numbers. The site-specific HASP references the CLEAN contract generic HASP where 
possible. The CLEAN generic HASP is included in Appendix A for onsite reference. 
Appendix B includes an Occupational Safety and Health Administration (OSHA) 
poster that must be displayed in a conspicuous place at the job site. 

1.2 PROJECT PERSONNEL. 

1.2.1 Task Order Manager The Task Order Manager (TOM) is the individual with 
overall project management responsibilities. Those responsibilities as they 
relate to health and safety include provision for the development of this 
site-specific HASP, the necessary resources to meet requirements of this HASP, 
the coordination of staff assignments to ensure that personnel assigned to the 
project meet medical and training requirements, and the means and materials 
necessary to resolve any health and safety issues that are identified or that 
develop on the project. 

1.2.2 General Site Supervisor The General Site Supervisor has vested authority 
from the TOM to carry out day-to-day site operations. 

1.2.3 Health and Safety Officer The Health and Safety Officer (HSO) will have 
at least an indirect line of reporting to the Health and Safety Manager (HSM) 
through the Health and Safety Supervisor (HSS) for the duration of his assignment 
as project HSO. The HSO is responsible for developing and implementing this 
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate 
all accidents, illnesses, and incidents occurring onsite. The HSO will also 
conduct safety briefings and site-specific training for onsite personnel. As 
necessary, the HSO will accompany all U.S. Environmental Protection Agency 
(USEPA), OSHA, or other governmental agency personnel visiting the Naval 
Submarine Base (NSB), Kings Bay, site in response to health and safety issues. 
The HSO, in consultation with the HSS or HSM, is responsible for updating and 
modifying this HASP as site or environmental conditions change. 

1.3 TRAINING. Training is defined under the CLEAN HASP, and all personnel 
entering potentially contaminated areas at the NSB Kings Bay site must meet the 

KB STEll HSP 
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requirements of 29 CFR 1910.120. Personnel without the required training will 
not be permitted in any area with potential for exposure to toxic substances or 
harmful physical agents (i.e., downrange). Refer to Chapter 3.0 of the CLEAN 
HASP for further information. 

1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated 
areas of this site will be medically qualified for site assignment through a 
medical surveillance program outlined in the ABB-ES Generic HASP. Personnel who 
have not received medical clearance will not be permitted in any area with 
potential for exposure to toxic substances or harmful physical agents (i.e., 
downrange). Refer to Chapter 4.0 of the CLEAN HASP for further information. 

KB-SEll.HSP 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE. NSB Kings Bay is located in Camden County, 
in the southeastern corner of Georgia (Figure 2-l). The Base occupies an area 
of approximately 16,037 acres situated about 5 miles north of the city of St. 
Marys. 

2.2 SITE HISTORY AND LAYOUT. The site was originally acquired by the U.S. Army 
in the early 1950's and was developed as Military Ocean Terminal, Kings Bay 
(MOTKI). It was constructed to meet Department of the Army requirements for east 
coast port facilities capable of shipping ammunition and other explosives in the 
event of a national emergency. Inasmuch as there was no immediate operational 
need for this installation, it was placed in an inactive status and remained in 
that status until its transference to the Navy. The Navy selected NSB Kings Bay 
as the east coast base for its Fleet Ballistic Missile Submarine Support Facility 
and ownership was transferred July 1, 1978. NSB Kings Bay was a terminal and not 
a storage dump or depot, as it was not designed to store ammunition or explosives 
for more than short periods of time. NSB Kings Bay had no assigned military 
personnel and was operated by 19 U.S. Government Civil Service employees, whose 
mission was to plan, program, and perform repair and utilities and fire 
prevention and protection functions for the terminal. 

As prescribed by the Installation Restoration (IR) program at NSB Kings Bay, an 
Initial Assessment Study (IAS) was performed. The TAS report reviewed 16 
potential sites and concluded that none of the sites needed additional 
investigation. The Georgia Environmental Protection Division issued a Hazardous 
Waste Permit (HW-014 [s][2]) in which they required four landfill sites to 
undergo additional investigation. Of the four sites (Sites 5, 11, 12, and 16), 
three were investigated during the initial Resource Conservation andRecovery Act 
(RCRA) Facility Investigation (RFI). The Site 12 investigation included a 
literature search only. Site 11, the Old Camden Landfill, will be the focus of 
this HASP, as the RF1 continues and Interim Measures (IM) are planned at this 
site. 

The Old Camden County Landfill is situated along the northwest boundary of the 
NSB. The width of the landfill ranges from approximately 140 feet at the 
southern end to approximately 760 feet at the northern end. The landfill is 
approximately 1,400 feet at its maximum length. The landfill operated as a 
trench and fill operation with trenches oriented in a southeast to northwest 
direction. Based on magnetic and ground-penetrating radar C-R) surveys 
performed during previous investigations, the trenches range from 600 to 800 feet 
in length and 35 to 60 feet in width. GPR data also suggested that the spacing 
between trenches ranged between 3 and 5 feet and the depth to refuse ranged from 
2 to 3 feet below land surface (bls). 

The landfill was operated by Camden County from 1974 to 1981. On the average, 
approximately 12 truck loads per day of wastes were disposed at the site. 
Burning of wastes was allowed during the early years of landfill activity. This 
practice was prohibited in 1975. At the end of each day, the wastes (and ash) 
were compacted and covered with at least 6 inches of soil cover. The landfill 
ceased operations in October 1981 and was covered with 2 feet of fill. The 
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landfill surface is currently vegetated with grasses, weeds, and pine saplings 
and has a flat undulating surface. 

Approximately 500,000 cubic yards of waste were disposed at the landfill between 
1974 and 1981. This reportedly consisted of general household waste, office 
waste, scrap paper and wood, and waste sludge and grit from the NSB sewage 
treatment plant. The landfill reportedly received no hazardous waste. 
Approximately 100 cubic yards of fire-fighting pit sludges from a proposed dredge 
spoils disposal area were assumed to be disposed in the landfill. This waste did 
not exceed Extraction Procedure toxicity as described 40 CFR Part 241.24 under 
Section 3001 of the RCRA, which was applicable for waste characterization in 
1981. 

Based on the results of RF1 activities completed to date, chlorinated and non- 
chlorinated solvents and fuel-relatedvolatile organic compounds (VOCs) have been 
identified as constituents of the waste at Site 11. Little semivolatile organic 
compound (SVOC) data currently exists. SVOCs detected during the first two 
bimonthly sampling events were limited to phthalates that could be attributed to 
laboratory or sampling artifacts. Chemical data and field observations indicated 
that contaminants are present as solute in groundwater. Concentrations of 
contaminants are generally less than 1 milligram per liter (mg/R), except for 
vinyl chloride and cis-1,2-dichloroethene that have been detected at 
concentrations exceeding 1 mg/J. Other contaminants found at the site at levels 
below 1 mg/J? include acetone, tetrachloroethene, trichloroethene, trans-1,2- 
dichloroethene, l,l-dichloroethane, 1,2-dichloroethane, 1,2-dichloropropane, 
benzene, toluene, ethylbenzene, xylenes, chlorobenzene, 1,4-dichlorobenzene, 2- 
methylphenol, 4-methylphenol, and 2,4-dimethylphenol. 

2.3 SCOPE OF WORK (WORKPLAN). The field investigation at the Old Camden County 
Landfill (Site 11) will consist of the following: 

. surface water and sediment sampling and ecological sur,.rey at 
Porcupine lake, 

. air sampling, 

. subsurface soil sampling, 

. surface soil sampling, 

. monitoring well installation, 

. groundwater sampling, 

. test pitting, 

. aquifer testing, and 

. Interim Measures. 
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3.0 HAZARD ANALYSIS 

3.1 TASK ONE, SURFACE WATER AND SEDIMENT SAMPLING AND ECOLOGICAL SURVEY. 
Surface water and sediment samples will be taken at five locations in Porcupine 
Lake. The sampling will be conducted concurrently with the ecological survey 
and, if contamination is identified, the results will be used to assess 
contaminant exposures for aquatic receptors. 

3.1.1 Hazardous Substances The contaminants of concern that may be present are 
listed in Table 3-l. 

3.1.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered. 

3.1.2.1 Health Hazards Health hazards at Porcupine Lake consist primarily 
of potential exposure to contaminated matrices. VOCs were not detected during 
prior onsite VOC analysis; however, 2-butanone and acetone were detected in low 
concentrations in one surface water sample analyzed offsite. 

3.1.2.2 Safety Hazards Safety hazards include those hazards that personnel 
may be exposed to that are unrelated to hazardous wastes. These include hazards 
such as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, slips, trips and falls, sampling from a boat, and 
snake, spider, and tick bites. During hot days, personnel should take time to 
drink fluids and cool off to avoid overheating and symptoms related to heat 
stress (see Chapter 12 of the CLEAN Generic HASP [Appendix A]). 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. During all site activities, personnel should be aware 
of the possibility of an encounter with poisonous snakes, particularly 
rattlesnakes, and black widow spiders. Life jackets will be worn by all 
personnel sampling from the boat. 

3.1.2.3 Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained. 

3.1.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3.1.3.1 Engineering Controls None anticipated. 

3.1.3.2 Levels of Protection. As only very low level contamination was found 
during prior surface water and sediment sampling, level D protective equipment 
will be used initially. Level D protection should only be used when the 
atmosphere contains no known hazard, all potential airborne contaminants can be 
monitored for, and work functions preclude splash, immersion, or the potential 
for unexpected inhalation or contact with hazardous levels of any chemical. 
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Table 3-1 
Contaminants of Concern at Site 11 

Supplemental Resource Conservation and Recovery 
Act Faclllty lnvestlgatlon for Slte 11 
Volume Ill, Health and Safety Plan 

Naval Submarlne Base 
Kings Bay, Georgla 

Approximate Permissible Threshold 
Odor Threshold Exposure Limits Limit Value Physical 

Chemical (ppm) W-4 (rwm) Characteristics Dermal Toxicity Remarks 

Acetone 62 750 750 Colorless liquid, Moderate skin Vapor irritating to eyes and mucous 
fragrant mint-like odor. irritant. membranes. 

Benzene 61 1 10, A2 Colorless liquid, Moderate skin Inhalation of large amounts attacks central 
pleasant aromatic irritant. nervous system (CNS); chronic poisoning 
odor. causes leukemia. 

Chlorobenzene 1.3 75 IO Colorless liquid, sweet Moderate skin Chronic inhalation may result in damage to 
almond odor. irritant. lungs, liver, and kidney. 

Chloroform 192 2 lOA2 Colorless, watery Moderate skin Headaches, nausea, dizziness, drunkenness, 
liquid, sweet odor. irritant and narcosis. 

1.2-Dichlorobenzene 0.7 c50 25 Colorless liquid, Moderate skin Chronic inhalation may result in damage to 
pleasant odor. irritant. lungs, liver, and kidney. 

1,4-Dichlorobenzene 0.7 75 lO,A3 White to clear solid Moderate skin Irritation of upper respiratory tract and eyes, 
crystals, mothball odor. irritant. Depression and injury to liver and kidney. 

1 ,l -Dichloroethane 200 100 100 Colorless, oily liquid, Slight burn, Irritation of respiratory tract, and eyes. 
chloroform-like odor. Lacrimation. Salivation, sneezing, coughing, 

dizziness, nausea, and vomiting. 

1,2-Dichloroethane 26 1 10 Colorless liquid, sweet May produce burn. Nausea, drunkenness, depression. Eye 
odor. contact may produce cornea1 injury. 

1,2-Dichloroethene 500 200 200 Colorless liquid, sweet Moderate skin Nausea, vomiting, weakness, tremor, cramps, 
pleasant odor. irritant, CNS depression. 

1,2-Dichloropropane 0.26 75 75 Colorless, watery Moderate skin May cause skin and eye irritation. 
liquid, sweet odor. irritant. 

2,4-Dimethylphenol ___ 

Ethylbenzene 0.6 100 100 Colorless liquid, Liquid blisters skin Dizziness, depression. 
aromatic odor. 

2-Methylphenol 0.0006 5 5 Colorless to yellow Absorbs through CNS depression, muscular weakness, 
(o-Cresol) solid crystals or liquid. intact skin. gastroenteric disturbances, convulsions, and 

Corrosive. death. 

See notes at end of table. 



Approximate Permissible Threshold 
Odor Threshold Exposure Limits Limit Value Physical 

(pm) (wm) km4 Characteristics Dermal Toxicity Remarks 

0.00028 5 5 Colorless solid, tar-like Absorbs through skin, Irritation of nose or throat, may damage 
odor. discoloration, intense eyes, Can cause gangrene. Muscular 

burning, loss of weakness, gastroenteric disturbance, 
feeling. severe depression, and collapse. 

0.038 10 IO Colorless to brown solid Moderate skin irritant. Inhalation causes headache and 
with an odor of confusion; vapors irritate eyes. 
mothballs. 

Table 3-1 (Continued) 
Contaminants of Concern at Site 11 

Supplemental Resource Conservatlon and Recovery 
Act Faclllty lnvestlgatlon for Slte 11 
Volume Ill, Health and Safety Plan 

Naval Submarine Base 
Klngs Bay, Georgla 

Chemical 

4-Methylphenol 
(p-Cresol) 

Naphthalene 

Tetrachloroethylene 47 25 25 

Toluene 16 100 50 

Colorless liquid with an Moderate skin Inhalation may irritate eyes and nose 
odor like chloroform. irritant. and cause CNS damage. 

Colorless liquid, Mild skin irritant. Ingestion or aspiration can cause 
pleasant aromatic odor. pulmonary edema, depressed 

respiration. 

Trichloroethene 82 

Vinyl chloride 20 

50 50 

1 5,Al 

Colorless liquid, sweet 
odor. 

Colorless gas, sweet 
odor. 

Can cause dermatitis. Eye and nose irritation, blurred vision, 
nausea, CNS damage. 

May cause frostbite. Dizziness, anesthesia, lung irritation. 

Xylene 5.4 100 100 Colorless watery liquid, 
sweet odor. 

Moderate skin irritant. Headaches, dizziness, severe coughing, 
distress, pulmonary edema, nausea, 
vomiting, cramps, coma. Can be fatal. 

Sources: American Industrial Hygienists Association, 1989. 
U.S. Department of Transportation and U.S. Coast Guard, 1991. 
National Institute of Occupational Safety and Health, 1990. 
American Conference of Governmental and Industrial Hygienists. 
Occupational Safety and Health Administration, 1989. 

Notes: ppm = parts per million. 
Al = Known Human Carcinogen. 
A2 = Suspected Human Carcinogen. 
A3 = Animal Carcinogen, Not Likely a Human Carcinogen, 
C = ceiling limit. 



3.1.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment to ensure the appropriate level of 
protection for the site team. 

3.1.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the site: 

1. PORTA-FID (portable flame ionization detector) organic vapor 
analyzer (OVA) and 

2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes. 

Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and 
maintenance of the equipment. 

If the OVA detects a steady measurable quantity of organic vapors greater than 
background at the source (e.g., borehole or sample), upgrade to modified level 
D. If the OVA reads steadily above background in the breathing zone, begin 
monitoring with vinyl chloride and benzene Draeger tubes. If vinyl chloride 
levels reach or exceed 0.5 parts per million (ppm) in the breathing zone, upgrade 
to level B. If vinyl chloride levels are below 0.5 ppm, but benzene levels are 
greater than 0.5 ppm, upgrade to level C. Otherwise continue working at modified 
level D until the OVA reads 5 ppm above background in the breathing zone at which 
time upgrade to level C. Upgrade to level B if OVA readings reach or exceed 50 

wm. 

The above action limits are summarized below, 

Level B personal protective equipment (PPE) required if: 

Vinyl chloride Draeger tube L 0.5 ppm; or 
OVA >_ 50 ppm. 

Level C PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube L 0.5 ppm; and 
OVA 2 5 ppm but < 50 ppm. 

Modified Level D PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube < 0.5 ppm; and 
OVA > background at the source but < 5 ppm. 

Level D PPE acceptable if: 

OVA levels at the source are at background. 
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3.1.4.2 Personal Monitoring All ABB-ES personnel onsite will wear a 
thermoluminescent dosimetrybodybadge to measure possible exposure to radiation. 

3.2 TASK TWO. AIR SAMPLING. Air sampling for baseline characterization will 
be conducted prior to soil-intrusive activities and again during site 
investigation. Three sampling events will be conducted to evaluate levels of 
Target Compound List (TCL) VOCs using USEPA Method TO-14. Sampling locations 
will be selected with the aid of a portable meteorological station that will be 
set up onsite. VOC concentrations during site activities will be compared to 
levels measured during the baseline evaluation to determine the impact of test 
pitting, etc., on the site's air quality. 

3.2.1 Hazardous Substances The contaminants of concern that may be present are 
listed in Table 3-l. 

3.2.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered. 

3.2.2.1 Health Hazards Health hazards consist primarily of potential 
exposure to contaminated matrices. 

3.2.2.2 Safety Hazards Safety hazards include those hazards that personnel 
may be exposed to that are unrelated to hazardous wastes. These include hazards 
such as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and 
tick bites. Extreme caution should be exhibited by all personnel while 
conducting work around drill rigs, backhoes, and other heavy equipment. During 
hot days, personnel should take time to drink fluids and cool off to avoid 
overheating and symptoms related to heat stress (see Chapter 12 of the CLEAN 
Generic HASP) 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. Take care when walking over the landfill or uneven 
terrain, especially where vegetation may cover the hazard. During all site 
activities, personnel should be aware of the possibility of an encounter with 
poisonous snakes, particularly rattlesnakes, and black widow spiders. 

3.2.2.3 Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained. 

3.2.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3.2.3.1 Engineering Controls None anticipated. 

3.2.3.2 Levels of Protection As only very low level contamination was found 
in the groundwater and soil, level D protective equipment will be used initially, 
Level D protection should only be used when the atmosphere contains no known 
hazard, all potential airborne contaminants can be monitored for, and work 
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functions preclude splash, immersion, or the potential for unexpected inhalation 
or contact with hazardous levels of any chemical. 

3.2.4 Monitoring; It is intended that real time monitoring instrumentation will 
be used to monitor the work environment to ensure the appropriate level of 
protection for the site team. 

3.2.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the site: 

1. PORTA-FID OVA, 
2. Draeger pump with vinyl chloride 0.5,' a and benzene 0.5/c tubes, and 
3. low explosion limit (LEL)/oxygen meter. 

Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and 
maintenance of the equipment. 

If OVA reads steadily above background in the breathing zone, begin monitoring 
with vinyl chloride and benzene Draeger tubes. If vinyl chloride levels reach 
or exceed 0.5 ppm in the breathing zone, upgrade to level B. If vinyl chloride 
levels are below 0.5 ppm, but benzene levels are greater than 0.5 ppm, upgrade 
to level C. Otherwise continue working at modified level D until OVA reads 5 ppm 
above background in the breathing zone at which time upgrade to Level C. Upgrade 
to level B if OVA readings reach or exceed 50 ppm. 

The above action limits are summarized below. 

Level B PPE required if: 

Vinyl chloride Draeger tube 2 0.5 ppm; or 
OVA 1 50 ppm. 

Level C PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube I 0.5 ppm; and 
OVA L 5 ppm but < 50 ppm. 

Level D PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube < 0.5 ppm; and 
OVA < 5 ppm. 

KB-STE?l.HSP 
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LEL/Oxvpen Meter: 

Oxygen 219.5 percent - see above; 
Oxygen c19.5 percent - backoff as Level B PPE required; 
LEL >lO percent at source - continue, only using proper precautions: and 
LEL >20 percent at source - backoff. 

3.2.4.2 Personal Monitoring All personnel on the site will be enrolled in 
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on 
the site will wear a thermoluminescent dosimetry body badge to measure possible 
exposure to radiation. 

3.3 TASK THREE, SOIL SAMPLING. Fifteen soil borings (Figure 3-l) will be 
advanced for the purposes of collecting subsurface soil samples for lithologic 
characterization or physical and chemical analyses. Two of the borings are 
within the landfill. Split-spoon samples will be collected from all borings at 
5-foot intervals. Seven soil samples will be collected from borings assumed to 
be in areas outside the contaminated plume for fate and transport analysis. 
Three background samples and five samples from within the contaminant plume will 
be collected for chemical analyses, including TCLVOCs, TCL SVOCs, TCL pesticides 
and polychlorinated biphenyl compounds, Target Analyte List (TAL) inorganics 
(full TCL/TAL), cyanide, and sulfide. Four soil samples will be collected from 
within the plume for analysis of TCL VOCs, TCL SVOCs, TAL inorganics, cyanide, 
and sulfide. In addition, four soil samples will be collected (two within the 
plume and two outside the plume) to aid the evaluation of bioremediation as a 
potential corrective measure. 

Recovery wells will be drilled as part of the IM. Subsurface soil samples will 
be collected at 5-foot intervals. 

Five composite surface and near surface soil samples will be collected from 
locations within the landfill and two additional surface soil samples will be 
collected from locations east of the landfill (background samples). Additional 
surface and near surface soil samples may need to be collected from the 
subdivision to complete the risk assessment for the site. The need to collect 
these additional samples will be evaluated after the groundwater contamination 
has been further characterized. 

3.3.1 Hazardous Substances The contaminants of concern that may be present are 
listed in Table 3-l. 

3.3.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered. 

3.3.2.1 Health Hazards Health hazards consist primarily of potential 
exposure to contaminated matrices. 

3.3.2.2 Safety Hazards Safety hazards include those hazards that personnel 
may be exposed to that are unrelated to hazardous wastes. These include hazards 
such as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and 
tick bites. Extreme caution should be exhibited by all personnel while 
conducting work around drill rigs, backhoes, and other heavy equipment. During 
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hot days, personnel should take time to drink fluids and cool off to avoid 
overheating and symptoms related to heat stress (see Chapter 12 of the CLEAN 
Generic HASP). 

Lifting of heavy objects should be done with caution. Personnel should assist 

one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. Take care when walking over the landfill or uneven 
terrain, especially where vegetation may cover the hazard. During all site 
activities, personnel should be aware of the possibility of an encounter with 
poisonous snakes, particularly rattlesnakes, and black widow spiders. 

3.3.2.3 Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained. 

3.3.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3.3.3.1 Engineering Controls None anticipated. 

3.3.3.2 Levels of Protection Low level contamination was found from prior 
sampling. Level D protection will be worn if heat stress is a factor and the 
atmosphere contains no known hazard, all potential airborne contaminants can be 
monitored for, and work functions preclude splash, immersion, or the potential 
for unexpected inhalation or contact with hazardous levels of any chemical. 

3.3.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment to ensure the appropriate level of 
protection for the site team. 

3.3.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the site: 

1. PORTA-FID OVA, 
2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes, and 
3. LEL/oxygen meter. 

Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and 
maintenance of the equipment. 

If the OVA detects a steady measurable quantity of organic vapors greater than 
background at the source (e.g., borehole, sample), upgrade to modified level D. 
If OVA reads steadily above background in the breathing zone, begin monitoring 
with vinyl chloride and benzene Draeger tubes. If vinyl chloride levels reach 
or exceed 0.5 ppm in the breathing zone, upgrade to level B. If vinyl chloride 
levels are below 0.5 ppm, but benzene levels are greater than 0.5 ppm, upgrade 
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to level C. Otherwise continue working at modified level D until OVA reads 5 ppm 
above background in the breathing zone at which time upgrade to level C. Upgrade 
to level B if OVA readings reach or exceed 50 ppm. 

The above action limits are summarized below. 

Level B PPE required if: 

Vinyl chloride Draeger tube > 0.5 ppm; or 
OVA 2 50 ppm. 

Level C PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube 2 0.5 ppm; and 
OVA 2 5 ppm but < 50 ppm. 

Modified Level D PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube < 0.5 ppm; and 
OVA > background at the source but < 5 ppm. 

Level D PPE acceptable if: 

OVA levels at the source are at background. 

LEL/Oxyzen Meter: 

Oxygen 219.5 percent - see above; 
Oxygen <19.5 percent - backoff as Level B PPE required; 
LEL >lO percent at source - continue only using proper precautions; and 
LEL >20 percent at source - backoff. 

3.3.4.2 Personal Monitoring ~11 personnel on the site will be enrolled in 
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on 
the site will wear a thermoluminescent dosimetry body badge to measure possible 
exposure to radiation. 

3.4 TASK FOUR. MONITORING WELL INSTALLATION AND GROUNDWATER SAMPLING. Twenty- 
five new monitoring wells will be installed in and around the landfill and in 
Crooked River Plantation Subdivision (Figure 3-2). Groundwater samples will be 
collected from the estimated 35 new and existing monitoring wells. Two 
monitoring events have been scheduled. In the event that contaminants are 
identified that were not previously identified, a plan to sample private 
irrigation wells will be developed. 

3.4.1 Hazardous Substances The contaminants of concern that may be present are 
listed in Table 3-1. 

3.4.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered. 
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3.4.2.1 Health Hazards Health hazards consist primarily of potential 
exposure to contaminated matrices. 

3.4.2.2 Safety Hazards Safety hazards include those hazards that personnel 
may be exposed to that are unrelated to hazardous wastes. These include hazards 
such as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and 
tick bites. Extreme caution should be exhibited by all personnel while 
conducting work around drill rigs, backhoes, and other heavy equipment. During 
hot days, personnel should take time to drink fluids and cool off to avoid 
overheating and symptoms related to heat stress (see Chapter 12 of the CLEAN 
Generic HASP). 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. Take care when walking over the landfill or uneven 
terrain, especially where vegetation may cover the hazard. During all site 
activities, personnel should be aware of the possibility of an encounter with 
poisonous snakes, particularly rattlesnakes, and black widow spiders. 

3.4.2.3 Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained. 

3.4.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3.4.3.1 Engineering Controls None anticipated. 

3.4.3.2 Levels of Protection Low level contamination was found from prior 
sampling. Level D protection will be worn if heat stress is a factor and the 
atmosphere contains no known hazard, all potential airborne contaminants can be 
monitored for, and work functions preclude splash, immersion, or the potential 
for unexpected inhalation or contact with hazardous levels of any chemical. 

3.4.4 Monitoring, It is intended that real time monitoring instrumentation will 
be used to monitor the work environment to ensure the appropriate level of 
protection for the site team. 

3.4.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being utilized at the site and may be used as the basis for upgrading 
or downgrading the levels of protection in conformance with action levels 
provided in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the site: 

1. PORTA-FID OVA, 
2, Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes, and 
3. LEL/oxygen meter. 

KB-STEll.HSP 
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Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and 
maintenance of the equipment. 

If the OVA detects a steady measurable quantity of organic vapors greater than 
background at the source (e.g., borehole, sample), upgrade to modified level D. 
If OVA reads steadily above background in the breathing zone, begin monitoring 
with vinyl chloride and benzene Draeger tubes. If vinyl chloride levels reach 
or exceed 0.5 ppm in the breathing zone, upgrade to level B. If vinyl chloride 
levels are below 0.5 ppm, but benzene levels are greater than 0.5 ppm, upgrade 
to level C. Otherwise continue working at modified level D until OVA reads 5 ppm 
above background in the breathing zone at which time upgrade to level C. Upgrade 
to level B if OVA readings reach or exceed 50 ppm. 

The above action limits are summarized below: 

Level B PPE required if: 

Vinyl chloride Draeger tube L 0.5 ppm; or 
OVA 1 50 ppm. 

Level C PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube 2 0.5 ppm; and 
OVA 1 5 ppm but < 50 ppm. 

Modified Level D PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube < 0.5 ppm; and 
OVA > background at the source but < 5 ppm. 

Level D PPE acceptable if: 

OVA levels at the source are at background. 

LEL/Oxynen Meter: 

Oxygen 219.5 percent in breathing zone, see above; 
Oxygen <19.5 percent in breathing zone, backoff as Level B PPE required; 
LEL >lO percent at source - continue only using proper precautions; and 
LEL >20 percent at source - backoff. 

3.4.4.2 Personal Monitoring All personnel on the site will be enrolled in 
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on 
the site will wear a thermoluminescent dosimetry body badge to measure possible 
exposure to radiation. 

3.5 TASK FIVE, TEST TRENCHES. Ten test trenches (Figure 3-3) will be excavated 
in the landfill to a depth of approximately 10 to 12 feet bls or until 
groundwater is encountered to allow visual examination and possible sampling of 
the waste material. The test pits will be excavated in areas where magnetic 
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anomalies were observed and in areas suspected to be "hot spots" of the 
contamination plume. 

3.5.1 Hazardous Substances The contaminants of concern that may be present are 
listed in Table 3-l. 

3.5.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered. 

3.5.2.1 Health Hazards Health hazards consist primarily of potential 
exposure to contaminated matrices. 

3.5.2.2 Safety Hazards Safety hazards include those hazards that personnel 
may be exposed to that are unrelated to hazardous wastes. These include hazards 
such as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and 
tick bites. Extreme caution should be exhibited by all personnel while 
conducting work around drill rigs, backhoes, and other heavy equipment. During 
hot days, personnel should take time to drink fluids and cool off to avoid 
overheating and symptoms related to heat stress. 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. Take care when walking over the landfill or uneven 
terrain, especially where vegetation may cover the hazard. During all site 
activities, personnel should be aware of the possibility of an encounter with 
poisonous snakes, particularly rattlesnakes, and black widow spiders. 

Personnel are not expected to enter the trenches. Any personnel needing to enter 
the trenches will be trained in confined space entry. Trenches will be shored 
prior to personnel entering the trenches. 

3.5.2.3 Conclusions and Risk Assessment As the test pits will be excavated 
in areas where magnetic anomalies were observed, there is a potential for 
unknowns and high concentrations of contamination. 

3.5.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3.5.3.1 Engineering Controls None anticipated. 

3.5.3.2 Levels of Protection As unknowns and high concentrations of 
contamination are a potential, level B PPE will be worn by all workers in the 
exclusion zone. Downgrading of PPE is not expected to be a potential while doing 
this task. 

3.5.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment in order to ensure the appropriate level 
of protection for the site team. 

3.5.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site, and may be used as the basis for upgrading or 
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downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the site: 

1. PORTA-FID OVA and 
2. LEL/oxygen meter. 

Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and 
maintenance of the equipment, 

Level B PPE will be worn initially while doing test pitting. As there is a 
potential for unknowns or high concentrations of contaminants, downgrading of PPE 
is not expected. Monitoring with an LEL/oxygen meter will be conducted. Action 
limits are as follows: 

LEL/Oxvpen Meter: 

LEL >lO percent at source - continue only using proper precautions; and 
LEL >20 percent at source - backoff. 

3.5.4.2 Personal Monitoring All personnel on the site will be enrolled in 
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on 
the site will wear a thermoluminescent dosimetry body badge to measure possible 
exposure to radiation. 

3.6 TASK SIX, AQUIFER CHARACTERIZATION. Aquifer characterization tests are 
being conducted as part of the IM. These tests include a 25-hour pumping test 
on one of the recovery wells, step-drawdown tests at each recovery well 
installed, and long-term (7 to 10 days) pumping tests at a selected recovery 
well. Other long-term tests will be performed by pumping simultaneously from two 
recovery wells and then from all six recovery wells to delineate the groundwater 
extraction system's capture zone. 

3.6.1 Hazardous Substances The contaminants of concern that may be present are 
listed in Table 3-l. 

3.6.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered. 

3.6.2.1 Health Hazards Health hazards consist primarily of potential 
exposure to contaminated matrices. 

3.6.2.2 Safety Hazards Safety hazards include those hazards that personnel 
may be exposed to that are unrelated to hazardous wastes. These include hazards 
such as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and 
tick bites. Extreme caution should be exhibited by all personnel while 
conducting work around drill rigs, backhoes, and other heavy equipment. During 
hot days, personnel should take time to drink fluids and cool off to avoid 
overheating and symptoms related to heat stress (see Chapter 12 of the CLEAN 
Generic HASP). 

KB-STEll.hSP 
MVL.08.94 3-16 



Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. Take care when walking over the landfill or uneven 
terrain, especially where vegetation may cover the hazard. During all site 
activities, personnel should be aware of the possibility of an encounter with 
poisonous snakes, particularly rattlesnakes, and black widow spiders. 

3.6.2.3 Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained. 

3.6.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3.6.3.1 Engineering Controls None anticipated. 

3.6.3.2 Levels of Protection As only very low level contamination was found 
during prior sampling, LevelD protective equipment will be used initially. Level 
D protection should only be used when the atmosphere contains no known hazard, 
all potential airborne contaminants can be monitored for, and work functions 
preclude splash, immersion, or the potential for unexpected inhalation or contact 
with hazardous levels of any chemical. 

3.6.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment in order to ensure the appropriate level 
of protection for the site team. 

3.6.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be utilized to ensure the adequacy of the levels of 
protection being used at the site and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the site: 

1. PORTA-FID OVA, 
2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes, and 
3. LEL/oxygen meter. 

Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and 
maintenance of the equipment. 

If the OVA detects a steady measurable quantity of organic vapors greater than 
background at the source (e.g., borehole, sample), upgrade to modified level D. 
If OVA reads steadily above background in the breathing zone, begin monitoring 
with vinyl chloride and benzene Draeger tubes. If vinyl chloride levels reach 
or exceed 0.5 ppm in the breathing zone, upgrade to level B. If vinyl chloride 
levels are below 0.5 ppm, but benzene levels are greater than 0.5 ppm, upgrade 
to level C. Otherwise continue working at modified level D until OVA reads 5 ppm 
above background in the breathing zone at which time upgrade to level C. Upgrade 
to level B if OVA readings reach or exceed 50 ppm. 
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The above action limits are summarized below. 

Level B PPE required if: 

Vinyl chloride Draeger tube 2 0.5 ppm; or 
OVA 2 50 ppm. 

Level C PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube 1 0.5 ppm; and 
OVA 2 5 ppm but < 50 ppm. 

Modified Level D PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube < 0.5 ppm; and 
OVA > background at the source but < 5 ppm. 

Level D PPE acceptable if: 

OVA levels at the source are at background. 

LEL/Oxygen Meter: 

Oxygen 119.5 percent - see above; 
Oxygen <19.5 percent - backoff as Level B PPE required; 
LEL >lO percent at source - continue only using proper precautions; and 
LEL >20 percent at source - backoff. 

3.6.4.2 Personal Monitoring All personnel on the site will be enrolled in 
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on 
the site will wear a thermoluminescent dosimetry body badge to measure possible 
exposure to radiation. 

3.7 TASK SEVEN, INTERIM MEASURES. Four to six recovery wells are to be 
installed at four locations in the area found to contain the highest 
concentrations of VOC contaminants (Figure 3-4). A submersible pump will be 
installed in the wells and the groundwater will be discharged to the pretreatment 
tank located on the treatment pad. The groundwater treatment system includes 
collection of extracted groundwater; pretreatment for removal of heavy metals, 
iron and carbonate; and air stripping for removal of volatile organics. The 
pretreatment will include an 1,800-gallon equalization tank for collection of 
groundwater from recovery wells. This tank also may be used for monitoring or 
chemical addition, if needed. The pretreatment process(es) may include aeration, 
chemical addition, precipitation, sedimentation, filtration, and dewatering. The 
layout of the treatment compound is shown in Figure 3-5. 

3.7.1 Hazardous Substances The contaminants of concern that may be present are 
listed in Table 3-l. 

3.7.2 Site Risks The following are the health hazards and safety hazards that 
are expected to be encountered. 
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3.7.2.1 Health Hazards Health hazards consist primarily of potential 
exposure to contaminated matrices. 

3.7.2.2 Safety Hazards Safety hazards include those hazards that personnel 
may be exposed to that are unrelated to hazardous wastes. These include hazards 
such as heat stress, operation and presence around heavy equipment, lifting of 
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and 
tick bites. Extreme caution should be exhibited by all personnel while 
conducting work around drill rigs, backhoes, and other heavy equipment. During 
hot days, personnel should take time to drink fluids and cool off to avoid 
overheating and symptoms related to heat stress (see Chapter 12 of the CLEAN 
Generic HASP). 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. Take care when walking over the landfill or uneven 
terrain, especially where vegetation may cover the hazard. During all site 
activities, personnel should be aware of the possibility of an encounter with 
poisonous snakes, particularly rattlesnakes, and black widow spiders. 

3.7.2.3 Conclusions and Risk Assessment Based on all of the available 
information (nature of the work, potential onsite chemicals and their properties, 
exposure limits, etc.), hazards associated with conducting the described field 
work are considered to be low, assuming appropriate health and safety practices 
are maintained. 

3.7.3 Protective Measures The following are the protective measures that will 
be used at the site. 

3.7.3.1 Engineering Controls None anticipated. 

3.7.3.2 Levels of Protection Low level contamination was found from prior 
sampling. Level D protection will be worn if heat stress is a factor and the 
atmosphere contains no known hazard, all potential airborne contaminants can be 
monitored for, and work functions preclude splash, immersion, or the potential 
for unexpected inhalation or contact with hazardous levels of any chemical. 

3.7.4 Monitoring It is intended that real time monitoring instrumentation will 
be used to monitor the work environment to ensure the appropriate level of 
protection for the site team. 

3.7.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site, and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the site: 

1. PORTA-FID OVA, 
2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5,/c tubes, and 
3. LEL/oxygen meter. 
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Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and 
maintenance of the equipment. 

If the OVA detects a steady measurable quantity of organic vapors greater than 
background at the source (e.g., borehole, sample), upgrade to modified level D. 
If the OVA reads steadily above background in the breathing zone, begin 
monitoring with vinyl chloride and benzene Draeger tubes. If vinyl chloride 
levels reach or exceed 0.5 ppm in the breathing zone, upgrade to level B. If 
vinyl chloride levels are below 0.5 ppm, but benzene levels are greater than 0.5 

wm j upgrade to level C. Otherwise continue working at modified level D until 
OVA reads 5 ppm above background in the breathing zone at which time upgrade to 
level C. Upgrade to level B if OVA readings reach or exceed 50 ppm. 

The above action limits are summarized below. 

Level B PPE required if: 

Vinyl chloride Draeger tube 2 0.5 ppm; or 
OVA 1 50 ppm. 

Level C PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube 1 0.5 ppm; and 
OVA Z 5 ppm but < 50 ppm. 

Modified Level D PPE required if: 

Vinyl chloride Draeger tube < 0.5 ppm; 
Benzene Draeger tube < 0.5 ppm; and 
OVA > background at the source but < 5 ppm. 

Level D PPE acceptable if: 

OVA levels at the source are at background. 

LEL/Oxygen Meter: 

Oxygen 219.5 percent - see above; 
Oxygen 49.5 percent - backoff as Level B PPE required; 
LEL >lO percent at source - continue only using proper precautions; and 
LEL >20 percent at source - backoff. 

3.7.4.2 Personal Monitoring All ABB-ES personnel on the site will wear a 
thermoluminescentdosimetrybodybadge to measure possible exposure to radiation. 
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5.0 SITE CONTROL 

5.1 ZONATION. The general zonation protocols that should be employed at 
hazardous waste sites are described in Chapter 8.0 of the CLEAN HASP (see 
Appendix A). The site-specific zonation that will be used for this project is 
described as follows. 

The site will divided into three zones: (1) the work area, considered the 
Exclusion Zone; :z') a perimeter area serving as the Support Zone; and (3) an area 
for decontaminat,.r,n, called the Contamination Reduction Zone (CRZ). 

5.2 COMMUNICATIONS. When radio communication is not used, the following air 
horn signals will be employed: 

HELP three short blasts ( . . . > 

EVACUATION three long blasts ( > --- 

ALL CLEAR alternating long and short blasts ( - . - . 1 

The air horn will be kept in the Exclusion Zone or Support Zone. 

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects 
are described in Chapter 9.0 of the CLEAN HASP. Work at the site will be 
conducted according to these established protocol and guidelines for the safety 
and health of all involved. Specific work practices necessary for this project 
or those that are of significant concern are described as follows. 

. Work and sampling will be conducted initially in Level D clothing 
and equipment. 
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6.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the site will be 
subject to decontamination, which will take place in the CRZ. General 
decontamination practices used during ABB-ES projects are described in Chapter 
13.0 of the CLEAN HASP. 

6.1 PERSONNEL DECONTAMINATION. All personnel will follow standard 
decontamination practices when leaving hazardous waste sites, including proper 
decontamination, removal, and disposal of personal protective equipment (PPE) and 
tools. Personal protection levels for decontamination will correspond with the 
level of protection used during the field activity. Figure 6-l illustrates a 
typical decontamination station for level B PPE. Decontamination procedures for 
level D PPE is minimal with workers doing their own decontaminating. 

6.1.1 Small Equipment Decontamination Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and placing the equipment on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be field cleaned 
between samples in accordance with USEPA Region IV Standard Operating Procedures 
(SOPS) (USEPA, 1991). 

6.1.2 Heavy Equipment Decontamination Drilling rigs and other heavy equipment 
will be cleaned with high-pressure water or steam. Loose material will be 
removed with a brush. Downhole tools and heavy equipment will be decontaminated 
in accordance with USEPA Region IV SOPS. 

A decontamination pad will be constructed adjacent to the site to allow 
collection of decontamination fluids (see Figure 3-5). 

6.2 COLLECTION AND DISPOSAL OF INVESTIGATION-DERIVED WASTES. Investigation- 
derived wastes (IDW) associated with the field program include: (1) soil 
cuttings, (2) drilling mud, (3) groundwater from development and purging, and (4) 
decontamination water. 

Soil cuttings and drilling mud generated during the investigation will be 
temporarily stored in covered rolloff bins at the site. Composite samples will 
be collected from the bins and analyzed for toxicity characteristic leaching 
procedure parameters so that disposal options can be evaluated. 

Development water and purge water generated from monitoring well locations on NSB 
Kings Bay property will be discharged to the ground surface on the downgradient 
side of each monitoring well. 

IDW liquid wastes generated from locations outside of NSB Kings Bay property will 
be placed in 55-gallon drums, labeled, and transported to the IM treatment area 
for treatment. Decontamination fluids generated by steam cleaning and other 
activities will be decontamination fluids containing soaps and solvents and will 
also be added to the IM treatment system influent. 

KB-STEll.HSD 
MdL.08.94 6-t 



I I 
HOT UNE--+ I 

RINSE SOLUnON SoLwON Qowow DRw eoR 

DECON SOLUTION 

DIXON SOLUTlON -4 

I 
I 
I 

HOT LINE--+ 

I 

I 

SITE 
MTRANCE 

SUPPORT AREA. 
CLEAN 

1 DROP 
STATlON 

CONTAMINAnON REDUCTION AREA 
I 

‘NOTES 

HEAVY EQUIPMENT ACCESS TO SITE 

(1) WASH OUTER EDOTS - RINSE BOOTS- DISPOSE 

(2) WASH OUTER CLOVES - RINSE CLOVES - DISPOSE 

(3) SCEA TANK CHANCE OMR TABLE WITH SPARE TANKS 

(4) REMDVE OUTER GARMENT - DISPOSE 

(5) REMOVE SCEA - WASH k&SK IN PAILS OR TUBS 

(6) REMDVE INNER GUMS - DtSPoSE 

FIGURE 6-1 

TYPICAL PERSONNEL DECONTAMINATION 
STATION 

SUPPLEMENTAL RFI 
HEALTH AND SAFETY PLAN 

NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 

28 
I 



7.0 EMERGENCY AND CONTINGENCY PLAN 

This section identifies emergency and contingency planning that has been 
undertaken for operations at this site. Most sections of the HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Chapter 14.0 of the CLEAN HASP. The 
following subsections present site-specific emergency and contingency planning 
information. 

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The site HSO or 
the Health and Safety designee has the primary authority for directing operations 
at the site under emergency conditions. All communications both on and off the 
site will be directed through the HSO or designee. 

7.2 EVACUATION. In the event of an emergency situation such as fire, 
explosion, significant release of toxic gases, etc., an air horn or other 
appropriate device will be sounded for three long blasts indicating the 
initiation of evacuation procedures. All personnel will evacuate the work area. 
The location of safe areas will be upwind of the site. For efficient and safe 
site evacuation and assessment of the emergency situation, the HSO will have 
authority to initiate proper action if outside services are required. Under no 
circumstances will incoming personnel or visitors be allowed to proceed into the 
area once the emergency signal has been given, The HSO must see that access for 
emergency equipment is provided and that any combustible apparatus has been shut 
down once the alarm has been sounded. Once the safety of all personnel is 
established, the NSB Kings Bay Environmental Coordinator, John Garner, will be 
notified by telephone of the emergency (912-673-8845). 

The HSO will notify local fire and police departments, and other appropriate 
emergency response groups, if LEL values are above 25 percent in the work zone, 
or if an actual fire or explosion has taken place. 

Fire Department: 911 (off base) or 673-3333 (on base) 
Police Department: 911 (off base) or 673-4444 (on base) 

7.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured onsite 
will be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. The preferred method of 
transport would be through professional emergency transportation means; however, 
when this is not readily available or would result in excessive delay, other 
transport will be authorized. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment. 
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8.0 ADMINISTRATION 

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in 
downrange activities at this site have been reviewed and certified for site 
operations by the Project Manager and the HSS. Certification involves the 
completion of appropriate training, a medical examination, and a review of this 
site-specific HASP. All persons entering the site must use the buddy system, and 
check in with the Site Manager and/or HSO before going downrange. 

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL: 

OTHER CERTIFIED PERSONNEL: 

* 
+ 

FIRST-AID-TRAINED 
CPR-TRAINED 
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8.2 HEALTH AND SAFETY PLAN APPROVALS. By their signatures, the undersigned 
certify that this HASP will be used for the protection of the health and safety 
of all persons entering this site. 

Health and Safety Officer Date 

Project Manager Date 

Health and Safety Manager/Supervisor Date 
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MVL.08.94 8-2 



8.3 FIELD TEAM REVIEW. I have read and reviewed the health and safety 
information in the HASP. I understand the information and will comply with the 
requirements of the HASP. 

NAME: 

DATE: 

SITE/PROJECT: 
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8.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all 
onsite personnel and kept in the Support Zone during site operations. It is not 
a substitute for the Medical Surveillance Program requirements consistent with 
the CLEAN HASP. This data sheet will accompany any personnel when medical 
assistance or transport to hospital facilities is required. If more space is 
required, use the back of this sheet. 

Project: 

Name: 

Address: 

Home Telephone: Area Code ( > 

Age: Height: Weight: 

In case of emergency, contact: 

Address: 

Telephone: Area Code ( 1 

Do you wear contact lenses? Yes ( 1 No ( 1 

Allergies: 

List medication(s) taken regularly: 

Particular sensitivities: 

Previous/current medical conditions or exposures to hazardous chemicals: 

Name of Personal Physician: 

Telephone: Area Code ( 1 
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8.5 EMERGENCY TELEPHONE NUMBERS. 

Base Security 

Rescue Service 

Primary Hospital (Gillman Hospital) 

Alternate Hospital (Brunswick Hospital) 

Dr. David Barnes, Environmental Medicine 
Resources. Inc. 

Base Fire Department 

Offsite Emergency Services 

Poison Control Center 

National Response Center 

Regional USEPA Emergency Response 

Site HSO: Tracev Keel 

General Site Supervisor: Tracey Keel 

Project Manager: Frank Cater 

ABB Environmental HSM: C.E. Sundquist 

Environmental Coordinator: John Garner 

(912) 673-4444 

(912) 673-3333 

(912) 882-4227 

(912) 264-7000 

(800) 229-3674 

(912) 673-3333 

(912) 673-3333 

(800) 962-1253 

(800) 424-8802 

(800) 414-8802 

(904) 277-2582 

(904) 277-2582 

(615) 531-1922 

(800) 341-0460 x3601 

(912) 673-8845 
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8.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. The primary source of medical 
assistance for the site is: 

Gillman Hospital 
805 Dillworth Street 
St. Marys, Georgia 31558 

DIRECTIONS TO PRIMARY: From Jackson Gate, Stimson Gate, or Franklin Gate (all 
on Spur 40), travel south to intersection with Highway 40 (also known as Osborne 
Street). Turn left (south) on Highway 40, travel about 3 miles on Highway 40, 
take a right (west) on Dillworth Street, travel two blocks, to your right is the 
hospital (Figure 8-l). 

The alternate source of medical assistance for the site is: 

Brunswick Hospital 
3100 Kemble Avenue 
Parkwood, Georgia 31520 

DIRECTIONS TO ALTERNATE: Exit NSB via Stimson Gate, Franklin Gate, or Jackson 
Gate. Turn left (south) on Spur 40, travel about 5 miles on Spur 40, take a 
right on Highway 40 west, continue on Highway 40 west for another 5 miles. Take 
interstate 95 north, travel about 30 miles, exit on Highway 17, continue north, 
take a left on Parkwood Drive, travel 10 blocks on Parkwood Drive. 
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FIGURE 8-l 

MAP FROM SITE TO 
GILLMAN HOSPITAL 

/-- SCALE: 1’ = 1.0 MI. 

HEALTH AND SAFETY PLAN 

NAVAL SUBMARINE BASE 
KINGS BAY, GEORGIA 
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CHAPTER 1. INTRODUCTION 

1.1 PURPOSE. ABB Environmental Services, Inc. (ABB-ES) has developed this 
Generic Health and Safety Plan (HASP) to guide activities conducted under the 
Comprehensive Long-term Environmental Action Navy (CLEAN) Program in a safe and 
efficient manner. This document describes the training, monitoring, and work 
procedures that will be employed to ensure that the program is implemented as 
designed. The objectives of this Generic HASP are as follows: 

. to provide a safe work environment, 

. to minimize the risk of human and economic losses, 

. to comply with all applicable safety andhealth laws and regulations, 

. to ensure that project work activities are carried out in a safe, 
efficient manner and satisfy project goals. 

1.2 ORGANIZATION. The individual chapters of this Generic HASP describe 
personnel responsibilities; training and medical monitoring requirements; 
protection and monitoring equipment; work practices; special requirements for 
work in confined spaces and excavations; decontamination procedures; and 
emergency planning requirements. 

1.3 IMPLEMENTATION. Each project site is classified hazardous or non-hazardous 
after a review of available data. Prior to on-site activities at those sites 
classified as hazardous, a site-specific health-specific health and safety plan 
(Appendix A) must be completed by the project engineer or scientist. This is 
accomplished by a review of available information on the site to assess the 
potential risks and provide an initial determination of personal protection 
requirements. The HASP is subsequently reviewed and must be approved by the 
Health and Safety Supervisor (HSS) (see Chapter 2). The designated Site Health 
and Safety Officer (HSO) monitors actual site conditions and may alter these 
requirements as needed. In all cases, personnel safety is the paramount factor 
in decision-making. 
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CHAPTER 2. AUTHORITY AND RESPONSIBILITY OF HEALTH AND SAFETY PERSONNEL 

This section describes the health and safety personnel and their general 
responsibilities for the project. 

2.1 HEALTH AND SAFETY MANAGER. The Health and Safety Manager (HSM) for ABB-ES 
can be reached by telephone at (207) 775-5401 in Portland, Maine. The HSM has 
final authority over health and safety issues that are not resolved at the site 
or through the Health and Safety Supervisor (HSS), andhas overall responsibility 
for ensuring that the policies and procedures of this HASP are implemented by the 
Health and Safety Officer (HSO). In the various regions, the HSM may delegate 
additional functions to the Regional HSS. 

2.2 HEALTH AND SAFETY SUPERVISOR. The HSS is the health and safety professional 
serving as the ABB-ES HSM's designee for this project. As such, the HSS will be 
responsible for (1) approval of the individual chosen to serve as the site HSO 
for this field operation; (2) review and approval of site-specific HASPS 
developed by the HSO, as well as any significant changes made over time to the 
site HASP; (3) oversight of the daily efforts of the HSO; (4) resolution of site 
disputes involving health and safety issues; and (5) implementation of the HASP 
by the HSO. The HSS will notify the HSM of any Stop Work Orders issued by an 
HSO. 

2.3 HEALTH AND SAFETY OFFICER. The HSO is responsible for developing and 
implementing the site-specific HASP in accordance with the CLEAN Generic HASP. 
The HSO will conduct safety inspections and investigations of all accidents, 
illnesses, and incidents occurring on-site. The HSO will also conduct safety 
briefings and site-specific training for on-site personnel. As necessary, the 
HSOwill accompany al1U.S. Environmental Protection Agency (USEPA), Occupational 
Safety and Health Administration (OSHA), or other governmental agency personnel 
visiting the site in response to health and safety issues. The HSO, in 
consultation with the HSS, is responsible for updating and modifying the site- 
specific HAS as site or environmental conditions change. 

The HSO is vested with the authority to stop site operations by ABB-ES or 
subcontractor personnel (STOP WORK AUTHORITY) if he or she determines that an 
imminent health or safety hazard or other potentially dangerous situation exists. 
The HSO is to immediately notify the HSS of any Stop Work Orders issued. The HSO 
may also recommend to the HSS or HSM that the downrange authorization of 
individual site personnel be revoked for health or safety reasons. 

The HSO, through the HSS, ensures that all personnel entering the site are 
qualified for downrange deployment, in accordance with the CLEAN HASP require- 
ments. 
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CHAPTER 3. TRAINING PROGRAM 

All personnel working on an ABB-ES site who potentially may be exposed to toxic 
substances or hazardous materials will participate in an initial training program 
on hazardous waste site operations and an annual refresher training or 
supervisory training (as appropriate), as well as site-specific training before 
commencement of the on-site assignment. The initial Health and Safety Training 
Program consists of the 40-hour training program required by the Occupational 
Safety and Health Administration (OSHA) in standard 29 Code of Federal 
Regulations (CFR) 1910.120. In addition to the initial training, ABB-ES uses 8- 
hour annual refresher and 8-hour supervisory training elements, which are 
augmented by site-specific training regarding site hazards and specialized 
problems and protocols. 

3.1 INITIAL TRAINING. All site-assigned personnel who are potentially exposed 
to toxic substances or hazardous materials will be required to participate in a 
training course on hazardous waste site operations. This training is required 
under provisions of the OSHA standard, and must consist of 40 hours of off site 
training and a minimum of three days of actual field experience under the direct 
supervision of a t rained, experience supervisor. The training covers the 
following areas: 

familiarity with the regulations and implications of OSHA 
regulations in 29 CFR 1910.120; 

familiarity with the organizational structure responsible for site 
health and safety; 

explanation of the medical surveillance requirements, including 
recognitirn of health hazards; 

instruction in the use and maintenance of personal protective 
equipment; 

identification and analysis of site chemical and physical hazards; 

instruction regarding monitoring equipment, including personnel and 
environmental sampling instruments; 

instruction in site control and decontamination procedures; 

instruction in contingency planning; and 

instruction in confined-space entry procedures. 

In lieu of the 40-hour training, 24 hour training is acceptable for workers who 
are on-site only occasionally for a limited task and are unlikely to be exposed 
to airborne contaminant levels above the permissible exposure limits (PELs) or 
published exposure limits, or if they work at a site that has been monitored and 
fully characterized, indicating that exposures are below the PELs and there is 
no health hazards nor the possibility of an emergency developing. If these 
workers become general site workers or are required to wear a respirator, an 
additional 16 hours of training will be required. 
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NOTE: All ABB-ES associates are required to have attended the 40-hour training. 

3.2 ANNUAL REFRESHER AND SUPERVISORY TRAINING. Annually, all personnel required 
to participate in the initial training will take an 8-hour refresher training 
course as required by 29 CF'R 1910.120. Those personnel with either site 
supervisory or health and safety responsibilities will participate in an 8-hour 
supervisory training course. The 8-hour supervisory training meets requirements 
of the annual refresher. 

3.3 SITE-SPECIFIC TRAINING. All personnel assigned to an ABB-ES site must 
participate in the site-specific training presentation, which will cover major 
elements of the site HASP, as well as health and safety procedures regarding an 
individual's specific job responsibilities and tasks. The site HSO or health and 
safety designee will provide this training before an individual is permitted to 
work in a downrange position. 

3.4 OTHER TRAINING. Additional training will be provided as determined by the 
HSM or the HSS, and may include additional refreshers on personal protective 
equipment, instrumentation, cardiopulmonary resuscitation (CPR), first aid, or 
any other pertinent health- or safety-related subject. 
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CHAPTER 4. MEDICAL SURVEILLANCE PROGRAM 

4.1 HEALTH MONITORING PROGRAM. All on-site ABB-ES personnel and laboratory 
staff must be enrolled in the Health Monitoring Program, which is implemented 
through Environmental Medicine Resources, Inc., a company consisting of a team 
of physicians and supportpersonnelwho specialize in occupational medicine. The 
healthmonitoring program consists of an initial medical examination to establish 
the employee's general health profile, which provides important baseline 
laboratory data for later comparative study and annual examinations. The 
contents of the initial comprehensive physical examination and laboratory testing 
routine are listed in Table 4-l. Follow-up examinations are completed annually 
for all personnel enrolled in the health monitoring program, or more frequently 
if project assignments warrant testing following specific field activities. 
Employees are certified fit for specific activities based on the results of the 
medical examination (see Figure 4-l). 

4.2 REVIEW OF EXPOSURE SYMPTOMS. Symptoms of exposure to hazardous materials 
will be reviewed for each site to indicate to personnel the recognized signs of 
possible exposure to those materials. This informationwillbe supplemented with 
a discussion of the need for objectivity in the personal health assessment to 
account for normal reaction to stressful situations. The HSO will watch for 
outward evidence of changes in worker health. Symptoms may include skin 
irritations, skin discoloration, eye irritation, muscular soreness, fatigue, 
nervousness or irritability, intolerance to heat or cold, or loss of appetite. 
Employees will routinely be asked to assess their general state of health during 
the project. Special medical monitoring may be identified for certain sites. 
All on-site personnel are required to review and sign the site-specific health 
and safety plan describing site-specific hazards and associated risks (see 
Appendix A, Section 8.3). 
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TABLE 4-l 
BASELINE HEALTH MONITORING PROGRAM 

PHYSICAL EXAMINATION 

medical history 
medical examination 
vision: 

- near/distant 
- color 

audiometry 
radiology: PA/LAT 
spirometry 
electrocardiogram 

LABORATORY ANALYSIS 

Complete Blood Counts and Chemistries 

white blood count 
differential cell counts 
methemoglobin 
uric acid 
lactic dehydrogenase 
alkaline phosphatase 
calcium 
phosphorus 
cholesterol 
urea nitrogen 
glucose 
albumin 
globulin 
total protein 
total bilirubin 
serum glutamic oxalacetic transaminase 
hemoglobin and/or hematocrit 

Urine Anaivsis 

color and character 
specific gravity 
PH 
protein 
acetone 
glucose 
microscopic examination 
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Medical Summary 
Environmental Medicine Resources, Inc. 

4360 Chamblee Dunwoody Road 
Atlanta, GA 30241 

Ms. Cindy Sundquist 
ABB Environmental Services, Inc. 
261 Commercial Street 
P. 0. Box 7050 
Portland, ME 04112 

Re-evaluation of Toxin Exposure 06.A 
Report Date: 

Employee: 
SSN#: 

Exam Date: 

The individual identified above has completed amedicalsurveillance examination. 
Review of the data from this examination resulted in the following conclusions: 

MEDICAL AND SAFETY RESTRICTIONS/RECOMMENDATIONS 

None 

APPRAISAL OF LIFTING CAPACITY 
Lifting Capacity for this individual appears to be II/II 
(I=up to 25 lbs., II=up to 60 lbs., III-up to 100 lbs. frequently) 

CLEARANCE FOR WORK WITH HAZARDOUS MATERIALS 
In compliance with 29 CFR 1910.120 (f), medical clearance is issued for 
individual to work with hazardous materials. 

USE OF RESPIRATORY EQUIPMENT 
In compliance with 29 CFR 1910.134, medical clearance is issued for unrestricted 
use of respiratory equipment. 

EXPOSURE TO TEMPERATURE EXTREMES 
Exposures to temperature extremes are acceptable providing that reasonable 
precautions are taken. 

PUBLIC LAW loo-690 
Not a requirement of this examination. 

DEPARTMENT OF TRANSPORTATION CERTIFICATION 
Not requested. 

The employee has been informed of the results of this medical examination and 
also advised of any specific health implications of their employment to the 
extent required by existing law. 

David L. Barnes, M.D., FACS, FACPM 
V.P. Medical Affairs/Medical Director 

FIGURE 4-l 
PHYSICIAN CERTIFICATION 
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CHAPTER 5. ENGINEERING CONTROLS 

Whenever feasible, engineering controls will be used at the site to reduce 
employee exposure to hazardous substances. Feasible engineering controls may 
include the following: 

. the use of pressurized cabs or control booths, 

. the use of remotely operated materials-handling equipment, and 

. the use of industrial-sized fans to blow hazardous vapors from the 
breathing zone when exposure is from a point source and a power 
source is available. 
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CHAPTER 6. PERSONAL PROTECTIVE EQUIPMENT 

6.1 PERSONAL PROTECTION LEVEL DETERMINATION. The level of personal protective 
equipment required will be determined by the type and levels of waste or spill 
material present at the site where project personnel may be exposed. In 
situations where the types of waste or spill material on-site are unknown, the 
hazards are not clearly established, or the situation changes during on-site 
activities, the HSO must make a reasonable determination of the level of 
protection that will ensure the safety of investigators and response personnel 
until potential hazards have been determined through monitoring, sampling, 
informational assessment, laboratory analyses, or other reliable methods. Once 
the hazards have been determined, protective levels commensurate with the hazards 
will be used. Protection requirements will be evaluated on a continuous basis 
to reflect new information as it is acquired. 

6.2 LEVELS OF PROTECTION. The following subsections describe the basic composi- 
tion of the generally recognized protective ensembles to be used for site 
operations. Specific components for any level of protection will be selected 
based on hazard assessment; additional elements will be added as necessary. 
Disposable protective clothing, gloves, and other equipment, exclusive of 
respirators, should be used when feasible to minimize risks during decontamina- 
tion and possible cross-contamination during sample handling. 

6.2.1 Level A Level A protection provides the highest level of protection for 
skin, eyes, and the respiratory system. It is appropriate for conditions where 
there are potential or actual high concentrations of atmospheric vapors, gases, 
or particulates. Level A should be used if site operations or work functions 
involve a high potential for splash, immersion, or exposure to unexpected vapors, 
gases, or particulates of materials that are harmful to the skin or capable of 
being absorbed through the intact skin. Level A is used primarily for emergency 
situations or when the following conditions exist: (1) vapors or mists of strong 
acids; (2) known or probable immediately dangerous to life and health (IDLH) 
atmospheres with dermally active compounds; (3) high atmospheric concentrations 
of compounds that can be absorbed through the skin; and (4) operations that must 
be conducted in a confined, poorly ventilated area, where conditions requiring 
Level A have not yet been eliminated. The fully encapsulating suit and the 
pressure-demand self-containedbreathing apparatus (SCBA) or hoseline respirator 
are the key elements in Level A personal protective equipment (PPE). 

Level A equipment includes the following items: 

. SCBA (pressure demand) or supplied air respirator (pressure demand 
with escape mask); 

. total encapsulating suit; 

. coveralls (optional); 

. gloves (outer, chemical-resistant); 

. gloves (inner, chemical-resistant); 

. boots (chemical-resistant, steel-toed, steel shank); 
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. hardhat (optional); 

. disposable protective suit, gloves, and boots (to be worn over or 
under encapsulating suit); and 

. two-way radios. 

6.2.2 Level B Level B protection should be used when the type and atmospheric 
concentration of substances have been identified and require a high level of 
respiratory protection; however, the atmospheric contaminant, splashing liquid, 
or other direct contact will not adversely affect or be absorbed through any 
exposed skin. This includes atmospheres with IDLH concentrations of specific 
substances that do not (1) represent a severe skin hazard, or (2) meet the 
criteria for use of air-purifying respirators. Level B has the same respiratory 
protection criteria as Level A; however, the danger of dermal exposure is not as 
severe. 

Level B equipment includes the following items: 

. SCBA (pressure demand) or supplied air respirator (pressure demand 
with escape SCBA), 

. hooded chemical-resistant clothing (coated Tyvek)Tn, 

. coveralls (optional), 

. gloves (outer, chemical-resistant), 

. gloves (inner, chemical-resistant), 

. boots (chemical-resistant, steel-toed, steel shank), 

. boot covers (chemical-resistant) (optional), 

. hardhat (optional), 

. two-way radio (optional, to be worn outside protective clothing), 
and 

. face shield (optional). 

Wrist and ankle openings should be sealed with duct tape. 

6.2.3 Level C Level C protection should be used when the atmospheric contami- 
nant, liquid splashes, or other direct contact will not adversely affect or be 
absorbed through any exposed skin. In addition, the types of air contaminants 
must have been identified, the concentration measured, and an air-purifying res- 
pirator must be available that can remove the contaminants. An air-purifying 
respirator can only be used if the oxygen content in the air is at least 
19.5 percent, the contaminant has adequate warning properties (e.g., odor, taste, 
and irritating effect thresholds within two times the Threshold Limit Value), the 
concentration of the contaminant does not exceed the IDLH, and the worker's 
respirator has been fit-tested. Level C has the same splash protection as Level 
B; however, cartridge respirators are used instead of SCBAs. 
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Level C equipment includes the following items: 

. full-face respirator (cartridge), 

. hooded chemical-resistant clothing (coated Tyvek), 

. coveralls (optional), 

. gloves (inner, chemical-resistant), 

. gloves (outer, chemical-resistant), 

. boots (chemical-resistant, steel-toed, steel shank), 

. boot covers (chemical-resistant) (optional), 

. hardhat (optional), 

. escape mask (optional), 

. two-way radios (optional, worn outside protective clothing), and 

. face shield (optional). 

Wrist and ankle openings should be sealed with duct tape. 

6.2.4 Level D Level D is a work uniform affording minimal protection and is 
used for nuisance contaminants only. Level D protection should only be used when 
the atmosphere contains no known hazard, all potential airborne contaminants can 
be monitored for, and work functions preclude splash,..immersion, or the potential 
for unexpected inhalation or contact with hazardous levels of any chemical. 

Level D equipment includes the following items: 
. coveralls, 

. gloves (optional), 

. boots (chemical-resistant, steel-toed, steel shank), 

. boot covers (chemical-resistant) (optional), 

. safety glasses or chemical splash goggles (optional), 

. hardhat (optional), 

. escape mask (optional), and 

. face shield (optional). 

CLEANHSP 
NSB Kings Bay 6-3 



CHAPTER 7. MONITORING EQUIPMENT 

The work environment will be monitored to ensure that IDLH or other dangerous 
conditions are identified. At a minimum, monitoring will include evaluations for 
combustible atmospheres, oxygen-deficient environments, hazardous concentrations 
of airborne contaminants, and radioactivity. 

7.1 AIR SAMPLING: EQUIPMENT. CALIBRATION. AND MAINTENANCE. To the extent 
feasible, the presence of airborne contaminants will be evaluated through the use 
of direct-reading instrumentation. Information gathered will be used to ensure 
the adequacy of the levels of protection being used at the site, and may be used 
as the basis for upgrading or downgrading levels of protection, at the discretion 
of the site HSO. 

7.1.1 ISD Dual Detector This meter monitors for combustible gases and oxygen. 
It canbe used to determine (1) if an area contains concentrations of combustible 
gases with readings as a percentage of the lower explosive limit (LEL); and 
(2) the percentage of oxygen. This equipment will be calibrated in accordance 
with the manufacturer's instructions. 

7.1.2 NMS WI-241 (Explosimeter) This instrument is calibrated to detect methane 
and monitors combustible gases as a percentage of the lower explosive limit. It 
will be calibrated in accordance with the manufacturer's instructions. 

7.1.3 ISD HS267 This instrument monitors for the presence of hydrogen sulfide 
in parts per million (ppm). It will be calibrated in accordance with the 
manufacturer's instructions. 

7.1.4 PhotovacTn Organic Vapor Analvzer lOS50 The PhotovacTn Organic Vapor 
Analyzer (OVA) is a total organic vapor analyzer capable of detecting volatile 
organic compounds (VOC) that can be ionized by ultraviolet (UV) light. Model 
lOS50 is commonly used on-site to estimate the presence of VOCs for purposes of 
crew protection, well screen placement, and selection of samples for further 
analysis. The principle of operation is twofold: (1) the ambient temperature 
gas chromatograph, which breaks down mixtures of VOC into individual components 
identified by retention time; and (2) detection accomplished by ionization in UV 
light. The charged component then moves to an electrode which, in turn, results 
in a meter deflection proportional to the concentration of the contaminant. This 
instrument does not read out directly in ppm unless calibrated against the 
material being measured; therefore, results must be interpreted conservatively 
and with care. Calibration and maintenance will be performed in accordance with 
the manufacturer's instructions. 

7.1.5 HNU IS101 and Photovac TIP Photoionization Detector Like the OVA, the 
photoionization detector (PID) operates on the basis of ionization of the 
contaminant, which results in a meter deflection proportional to the concen- 
tration of the contaminant. In the PID, ionization is caused by a UV light 
source. The strength of the UV, measured in electron volts (eV), determines 
which contaminants can be ionized. The HNU can use three different-strength W 
sources, including 9.6, 10.2, and 11.7 Ev; only the 10.2- and 11.7-eV probes are 
currently available for field use. The TIP operates using a W light source of 
10.6 eV. Calibration and maintenance will be performed in accordance with the 
manufacturer's instructions. 
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7.1.6 Detector Tubes (MSA and Draener? A calorimetric detector tube is a 
direct-reading instrument consisting of a glass tube impregnated with an 
indicating chemical, which is connected to a piston cylinder or bellows-type 
Pump* A known volume of air is drawn through the glass tube. The contaminant 
in the air reacts with the indicator chemical, producing a stain the length of 
which is proportional to the contaminant's concentration. Care must be taken 
when using the detector tubes because reliability of the results depends on the 
proper pump calibration, the degree of stability of the reacting chemical, and 
the ambient temperature. Interfering gases or vapors can also positively or 
negatively affect measured results. Calibration and maintenance will be 
performed in accordance with the manufacturer's instructions. 

7.2 PERSONAL MONITORING: EOUIPMENT. CALIBRATION. AND MAINTENANCE. Personal 
monitoring will be undertaken to characterize exposure of high-risk employees to 
hazardous substances encountered on-site. 

7.2.1 Personal Sampling Pumps These devices can be worn by an employee to draw 
air samples through appropriate collection media. The units can be used to draw 
volumes from 2 to 3 liters per minute. Calibration will be conducted using 
standard industrial hygiene protocols before and after each sampling session 
(i.e., each day's use). 

7.2.2 Passive Dosimeters or Gas Badges These devices are nonmechanical 
collection devices used to monitor for organic vapors and various gases. The 
device is worn by an employee and then sent to an industrial hygiene laboratory 
for analysis. 

7.2.3 Thermoluminescent Dosimetry Body Badges These devices are nonmechanical 
collection devices used to monitor for x-ray, beta, and gamma radiation exposure. 
The badges are worn by ABB-ES employees and sent quarterly to Tech/Ops Landauer, 
Inc., for analysis. 
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CHAPTER 8. ZONATION 

The site itself will normally be divided into three zones: (1) the majority of 
the work area, considered the Exclusion Zone; (2) limited areas serving as the 
Support Zone; and (3) an area for decontamination called the Contamination Re- 
duction Zone (CRZ). 

8.1 EXCLUSION ZONE. The Exclusion Zone isolates the area of contaminant 
generation and restricts (to the extent possible) the spread of contamination 
from active areas of the site to support areas and off-site locations. The 
Exclusion Zone is demarcated by the Hot Line (i.e., a tape line or physical 
barrier). Personnel entering the Exclusion Zone must (1) enter through the CRZ; 
(2) wear the prescribed level of protection; and (3) be otherwise authorized to 
enter the Exclusion Zone. Any personnel, equipment, or materials exiting the 
Exclusion Zone will be considered contaminated. Personnel will be subject to 
decontamination; equipment and materials will either be subject to 
decontamination or containerized in uncontaminated devices. 

Within the Exclusion Zone, specific locations or restricted areas (clearly marked 
or identified) will be established (as necessary) for particular locations or 
around specific site operations. In the case of well drilling or excavation 
operations, a restricted area will be established that includes a minimum 30-foot 
radius from the drill rig or excavation operation. Other restricted areas may 
include drum areas, active site areas, sources of combustible gases or air 
contaminants, or other dangerous areas as they are identified. Access for 
emergency services to areas of specific site operations will be established. 

8.2 CONTAMINATION REDUCTION ZONE. Moving out from the Exclusion Zone, starting 
at the Hot Line and continuing to the Contamination Control Line, is the CRZ. 
The CRZ is a transition zone between contaminated and uncontaminated areas of the 
site. When "hot" or contaminated personnel, equipment, or materials cross the 
Hot Line, they are assumed to be as hot or contaminated as they are going to be 
from site operations. Being subjected to the decontamination process, they 
become less contaminated; when they reach the Contamination Control Line, they 
are clean and can exit the CRZ without spreading contamination. 

Within the CRZ is the Contamination Reduction Corridor, where materials necessary 
for full personnel and portable equipment decontamination are kept. A separate 
facility will be established for heavy equipment decontamination. In addition, 
certain safety equipment (e.g., emergency eyewash, fire extinguisher, stretcher, 
and first aid kit) are staged in this zone. 

8.3 SUPPORT ZONE. The Support Zone is the outermost zone of the site, separated 
from the CRZ by the Contamination Control Line; it is considered a clean area. 
Movement of personnel and materials from the Support Zone into the CRZ is 
generally unrestricted, except as required through access points controlled for 
administrative purposes. However, only uncontaminated or decontaminated 
personnel or materials may enter the Support Zone from the CRZ. 

The Support Zone contains the necessary support facilities (including personal 
hygiene facilities) for site operations. It also serves as the communications 
center and source of emergency assistance for operations in the Exclusion Zone 
and CRZ. A log of all persons entering the site will be maintained by the HSO, 
the field operations leader, or the site designee. 
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CHAPTER 9. WORK PRACTICES 

9.1 GENERAL. Workers will be expected to adhere to the established safe work 
practices for their respective specialties (e.g., drilling, laboratory analysis, 
and construction). The need to exercise caution in the performance of specific 
work tasks is made more acute due to (1) weather conditions; (2) restricted 
mobility and reduced peripheral vision caused by the protective gear itself; 
(3) the need to maintain integrity of the protective gear; and (4) the increased 
difficulty in communicating caused by respirators. Work at the site will be con- 
ducted according to established protocol and guidelines for the safety andhealth 
of all involved. Among the most important of these principles for working at a 
hazardous waste site are the following. 

. In any unknown situation, always assume the worst conditions and 
plan responses accordingly. 

. Use the buddy system. Under no conditions will any person be 
permitted to enter the Exclusion Zone alone. Establish and maintain 
communications. In addition to radio communications, it is 
advisable to develop a set of hand signals, because conditions may 
greatly impair verbal communications. 

. Because no personal protective equipment is 100 percent effective, 
all personnel must minimize contact with excavated or contaminated 
materials. Plan work areas, decontamination areas, and procedures 
accordingly. Do not place equipment on drums or the ground. Do not 
sit on drums or other materials. Do not sit or kneel on the ground 
in the Exclusion Zone or CRZ. Avoid standing in or walking through 
puddles or stained soil. 

. Disposable items will be used, when possible, to minimize risks 
during decontamination and possible cross-contamination during 
sample-handling. 

. Smoking, eating, or drinking in the work area and before 
decontamination will not be allowed. Oral ingestion of contaminants 
is a likely means of introducing toxic substances into the body. 

. Avoid heat and other work stresses related to wearing protective 
gear. Work breaks should be planned to prevent stress-related 
accidents or fatigue. 

. Maintain monitoring systems. Conditions can change quickly if 
subsurface areas of contamination are penetrated. 

. Conflicting situations that may arise concerning safety requirements 
and working conditions must be addressed and resolved rapidly by the 
HSO to avoid any motivation or pressure to circumvent established 
safety policy. 

. To the extent feasible, handling of contaminated materials should be 
done in a remote area, particularly when drummed or other 
containerized hazardous waste materials are found on-site. Every 
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effort should be made to identify the contents of containers found 
on-site before they are subject to material-handling applications. 

. Personnel must be observant of not only their own immediate 
surroundings but also that of others. Everyone will be working 
under constraints; therefore, a team effort is needed to notice and 
warn of impending dangerous situations. Extra precautions are 
necessary when working near heavy equipment while using personnel 
protective gear because vision, hearing, and communication can be 
restricted. 

. Contact lenses are not allowed to be worn on-site; if corrosive or 
lachrymose substances enter the eyes, proper flushing is impeded. 

. All facial hair that interferes with the face piece fit must be re- 
moved before donning a respirator at all sites requiring Level C or 
Level B protection. 

. Rigorous contingency planning and dissemination of plans to allper- 
sonnel minimizes the impact of rapidly changing safety protocols in 
response to changing site conditions. 

. Personnel must be aware that chemical contaminants may mimic or en- 
hance symptoms of other illnesses or intoxication. Avoid excess use 
of alcohol or working while ill during field investigation assign- 
ments. 

. The site leader, HSO, and sampling personnel will maintain project 
records in a bound notebook (e.g., daily activities, meetings, inci- 
dents, and data). Notebooks will remain on-site for the project 
duration so that replacement personnel may add information, thereby 
maintaining continuity. The notebooks and daily records will become 
part of the permanent project file. 

. Appropriate provisions of the U.S. Army Corps of Engineers "Safety 
and Health Requirements Manual" (EM385-1-l) will be followed. 

9.2 SITE ENTRY PROCEDURES. In most cases, ABB-ES teams are not the first on- 
site investigators. Considerable knowledge of site history and current status 
allows preparation of a HASP with reasonable assurance that personnel are 
adequately protected. In the event that sufficient site information is not 
available to perform a summary risk assessment and assign the appropriate level 
of personal protective equipment, the following procedures should be followed. 
It must be understood that verification of the level of contamination (even with 
background information) will always require some of the following steps. 

1. Recognize that ABB-ES's presence on-site implies a perceived 
contamination potential by the client. 

2. Assume that the site is contaminated and conduct a site safety 
reconnaissance, consisting of the following activities: 

. establish a CRZ (decontamination area), 
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. survey the site at the highest level of protection 
practicable, beginning with a perimeter survey and 
gradually covering all areas of proposed activity with 
the following (as appropriate): 

HNU PID 
OVA 
radiation survey meter 
personal air sampling pumps 
chemically reactive indicator tubes 
oxygen-deficiency meter 
explosive mixture meter, 

. Establish a "hot zone," 

. Review data, assess risk, and select the appropriate 
level of protection. 

3. Prepare a summary site HASP and document all data acquired. 
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CHAPTER 10. CONFINED-SPACE ENTRY PROCEDURES 

10.1 CONFINED SPACE CLASSIFICATION. Confined spaces are classified according 
to existing or potential chemical and physical hazards. Classification is based 
on characteristics of the confined space, oxygen level, flammability, and 
toxicity. Table 10-l defines the parameters of each classification. If any 
hazard presents a situation that is IDLH, the confined space is classified as 
Class A. Classification is determined by the most hazardous condition of 
entering, working in, and exiting a confined space. Class B confined spaces have 
the potential f,>r causing injury and illness but are not IDLH. Class C entry is 
one in which the chemical hazard potential is minimal and does not require any 
special modification in work procedures. 

10.2 ENTRY PROCEDURES 

10.2.1 Team Size A minimum of three workers is required for each confined space 
activity; that is, two entry and one standby, or one entry, one rescue, and one 
standby. If the former arrangement is used, all three workers must be ABB-ES 
employees. If the latter arrangement is used, the standby could be a non-ABB-ES 
team member, assuming he or she has comparable training, is proficient in the 
assigned duties, and is capable of using all safety equipment. 

The one entry, one rescue, one standby arrangement should only be used when the 
confined space is relatively small or the entry person will be in the line of 
sight at all times. In this instance, the rescue person acts as the second 
person in the "buddy system." 

The two entry, one standby arrangement is used when the area of the confined 
space is larger, and the tasks may take the worker away from the entryway. 
Again, care must be taken using this arrangement because the standby person 
cannot enter the confined space and attempt rescue unless adequately protected 
(i.e., respiratory and dermal) and replaced by another qualified standby person. 

Three workers is the minimum number required for these activities and, in most 
cases, should only be used for relatively nonhazardous confined spaces. Additio- 
nal crew may be needed if entering a Class A or Class B confined space, including 
rescue, decontamination, and line-of-sight personnel. 

10.2.2 Genera1 Entrv Procedures The following steps must be taken when entering 
a confined space. 

1. Inspect all pieces of equipment to ensure they are in good working order. 
DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT. 

2. Conduct a background check to identify all potential hazards that may be 
encountered in the confined space. Determine whether there is potential 
for fire or explosion hazards, as well as a toxic or oxygen-deficient 
atmosphere. 

3. Before entry, the atmosphere inside the confined space must be tested. An 
attempt should be made to test the atmosphere without opening the entryway 
(i.e., through a vent line or a small opening:. If the entryway must be 
opened to test and only low levels are expected in the confined space, 

CLEANHSP 
NSB Kings Bay 10-l 



Table 10-l Confined Space Classification Table 
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4. If an explosive, toxic, or oxygen-deficient atmosphere is detected, purge 
or ventilate the confined space prior to entry. Retest the atmosphere 
three times at 5-minute intervals. A person can enter the confined space 
without respiratory protection only if all three test results are below 
the Permissible Exposure Limit/Threshold Limit Value (PEL/TLV), 10 percent 
of the LEL, and above 19.5-percent oxygen (all three conditions must be 
met). (NOTE: & downward deflection of the readings on the oxygen meter 
from background [i.e., 20.9 percent] should be viewed as potential for an 
IDLH atmosphere. Unless contaminants are known to be nontoxic, do not 
enter the confined space without respiratory protection if the oxygen 
level is below background.) 

5. Install a blank or a block, or otherwise isolate, lockout, and tag all 
chemical, physical, and/or electrical hazards wherever possible. 

6. If using an air-purifying respirator or if an IDLH and/or explosive atmo- 
sphere exists, air monitoring must be on a continuous basis. If respira- 
tory protection is not used and there is potential for atmospheric condi- 
tions to change due to work practices or conditions, air monitoring should 
be done periodically. In all these cases, a 5-minute escape pack must be 
used. 

7. Record all results of the tests for hazardous conditions including the 
location, time, date, and weather (if applicable); and readings on the 
PID, combustible gas meter, oxygen-deficiency meter, Draeger tubes, and 
any other equipment used on the Confined-Space Entry Checklist-General 
Entry form (Appendix A). Send a copy of the completed form to the HSM or 
the HSS. 

8. Wear appropriate clothing for site conditions, as determined by the HSO. 

A safety belt or harness with lifeline u be worn if hazardous condi- 
tions exist, although good safety precautions dictate their use regardless 
of "existing" conditions. If the diameter of the entryway is less than 18 
inches, the wrist-type harness must be used and special provisions made if 
a supplied-air respirator is necessary. 

9. One person (i.e., standby) must remain at the entryway at all times and 
must keep continuous contact with the person entering the confined space. 
Contact can be maintained by line of sight, listening for sounds, the 
safety line, and/or radio. The standby person must not enter the confined 
space unless another trained person is available to act as standby, and he 
or she is equipped with adequate respiratory and dermal protection. (In 
most cases, respiratory protection would be an airline respirator or 
SCBA.) 

crack open the entryway, test the breathing zone first, and then test the 
confined space. If potentially high levels are expected in the breathing 
zone, respiratory protection should be worn before opening the entryway 
cover. 

10. Do not smoke when working in or near confined spaces and do not take 
flash-lit photographs when explosive gases are known or suspected to be 
present. 
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11. 

12. 

13. 

Do not rely on permanent ladders because they are often in poor condition. 
If they must be used, be sure of footing. Inspect permanent ladders for 
deterioration before entering and while descending. Try each step with 
one foot, while standing on the step above. When in doubt, use either a 
portable ladder of adequate height to reach 3 feet above opening or a rope 
ladder, or lower the entry person using the tripod. If a portable ladder 
is used, it should be tied off, if possible; otherwise, it should be held 
in place by the standby person. 

Do not work without adequate lighting. Use only "explosion-proof" lights 
or hand lamps if combustible atmospheres are possible. 

The entry person must not remain in the confined space if he or she 
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfortable. 
Many of the gases that cause the most problems are odorless, tasteless, 
and invisible. 

10.2.3 Manhole/Sewer Entrv When preparing to enter a manhole/sewer, the 
following safety measures must be taken. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Inspect all pieces of equipment to ensure they are in good working order. 
DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT. 

Park the vehicle near the manhole (DO NOT leave the vehicle running). If 
the manhole is in the street, it is best to park so as to detour oncoming 
traffic around the manhole. The vehicle's emergency flashers and portable 
yellow warning beacon must be ON. The vehicle serves as protection from 
oncoming traffic, can be used to store emergency equipment (e.g., SCBA and 
first aid kit), and can be used in an extreme emergency to slowlv pull an 
injured person from the confined space if a tripod with hoist attachment 
is unavailable or inoperative. 

Erect portable barricades or cones around the manhole and in front of the 
vehicle to see that traffic is adequately diverted and to prevent pedes- 
trians from falling in. Reflective vests should be worn so that workers 
are visible to approaching traffic. 

If there are openings large enough to admit sampling tubes, test for the 
presence of explosive and toxic gases before removing each manhole cover. 
Otherwise, raise one side of the cover using the cover hook or pick, prop 
it slightly open, and conduct the tests. 

If toxic or explosive gases are detected in the sewer, report this imme- 
diately to the local fire department and/or department of public works. 

Using the Manhole/Sewer Entry Log Form, record the results of tests for 
hazardous conditions, including location, manhole number (if applicable), 
time, date, weather (if applicable), and readings on the PID, combustible 
gas meter, oxygen-deficiency meter, and Draeger tube (Appendix A). Send 
a completed copy of the form to the HSS. 

Remove manhole covers with a cover hook or pick; do not improvise. Be 
careful of fingers and toes; the cover is usually heavy and difficult to 
handle. Unless the cover is extremely heavy, it is safer for only one 
worker to handle it. 

CLEANHSP 
NSB Kings Bay 10-4 



8. 

9. 

10 

11 

12 

13 

Test the atmosphere; if a toxic, flammable, or oxygen-deficient atmosphere 
exists, ventilate the sewer. Depending on the hazard, ventilation can be 
accomplished in various ways, for example: (1) remove and vent the 
adjoining upstream and downstream manhole covers, as soon as possible and 
well in advance of entering the manhole (high hazard); and (2) vent the 
manhole in which entry will occur (very low hazard). If a blower is used, 
it is desirable to establish a flow of air in the sewer, b one manhole 
and out another. Ensure that the air intake is well away from automobile 
exhaust, and combustible and/or toxic atmospheres. Appropriate traffic 
control measures must be taken by barricading or otherwise marking the 
open manholes. 

After ventilating, test for explosive and toxic gases and oxygen defi- 
ciency in the manhole at ground level and at the bottom; record the re- 
sults. If entering the sewer itself, make the same tests at the manholes 
at either end. If ventilation is necessary, monitor the atmosphere in the 
manhole while work progresses, or continue operation of the blower. 
Continuous monitoring (i.e., equipment ON during entire entry) is impera- 
tive because conditions within the sewer may change rapidly. Do not enter 
a manhole while there is an oxygen deficiency without a pressure-demand, 
air-supplied breathing apparatus. If the oxygen level is below back- 
ground, i.e., less than 20.9 percent, caution must be taken because an 
IDLH atmosphere may exist. 

When entering manholes or tanks, wear hardhats, protective clothing, and 
unless inappropriate, respiratory protection and safety belt or harness 
with lifeline. If the manhole is less than 18 inches in diameter, a 
wrist-type harness must be used and special provisions made if air- 
supplied respirators are necessary. When working in manholes greater than 
12 feet deep, in the sewer itself, or where potential exists for gases to 
appear unexpectedly, a 5-minute emergency egress air supply is required 
(unless the time required to don the emergency respirator is greater than 
what would be needed to exit the manhole). 

At least one person (i.e., standby) must remain at the manhole at all 
times and must keep continuous contact with the person entering the sewer. 
Contact can be maintained by line of sight, listening for sounds, and 
thesafety line and/or radio. The standby person must not enter the 
manhole unless another trained person is available to act as standby and 
has adequate respiratory and dermal protection available. (In most cases, 
respiratory protection will be an airline respirator or SCBA.) The 
standby/rescue person should be suited up (but not yet on air) before the 
work crew enters the confined space. 

Do not smoke when working in or near manholes. Do not take flash-lit 
photographs when explosive gases are known or suspected to be present. 

Do not rely on the manhole ladders because they are often in poor 
condition. If they must be used, be sure of footing. Inspect manhole 
ladders for deterioration before entering and while descending. Try each 
step with one foot, while standing on the step above. When in doubt, use 
a portable ladder of adequate height to reach 3 feet above the manhole 
opening, a rope ladder, or lower the entry person using the tripod. If a 
portable ladder is used, it should be tied off if possible; otherwise, it 
should be held in place by the standby person. 
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14. Do not work without adequate lighting. Use only "explosion-proof" lights 
or hand lamps in the manhole or sewer. 

15. The entry person must not remain in the manhole or sewer if he or she 
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfortable. 
Remember that carbon monoxide, carbon dioxide, methane, and hydrogen 
sulfide, which cause the most trouble, are odorless (hydrogen sulfide has 
a distinct odor only during initial exposure), tasteless, and invisible. 
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11.1 EXCAVATION PROCEDURES. Because excavations and trenches pose a hazard to 
employees, structures, and equipment, all excavations created during site 
operations will be done in accordance with 29 CPR 1926 Subpart P. The following 
steps summarize the excavation procedures that will be followed by all ABB-ES 
personnel. 

. Prior to excavating or trenching, all surface encumbrances located 
so as to create a hazard to the employees will be removed or 
supported, and all underground utilities will be determined and 
located. 

. Entry into excavations will be avoided whenever possible. If entry 
is unavoidable, the excavation will be considered a confined space; 
as such, entry will be done in accordance with the Confined Space 
Entry Program (see Chapter 10.0). 

. Under no circumstances will site personnel enter excavations that 
are not adequately protected from cave-ins by shoring or sloping. 

. Stairways, ladders, or ramps will be located in trenches deeper than 
4 feet and situated to require no more than 25 feet of lateral 
travel. 

. Excavations below the base of a building or structure will not be 
permitted unless the building or structure is adequately supported 
or a registered professional engineer determines that the excavation 
will not pose a hazard to the employee. 

. All equipment will be kept at least 2 feet from the edge of the 
excavation. 

. Any excavation left open and unattended will be barricaded or 
covered until it can be backfilled. 

11.2 SLOPING. Acceptable options for sloping or benching include the following: 

Option 1. a slope of 1% horizontal to 1 vertical (34 degrees measured 
from the horizontal); 

Ootion 2. determination of the maximum allowable slope based on soil 
conditions and in accordance with the conditions and requirements set 
forth in 29 CFR 1926 Subpart P, Appendices A and B; 

Ootion 3. designs of sloping or benching systems using tabulated data 
approved by a registered professional engineer: and 

Option 4. other systems designed by a registered professional engineer; 

11.3 SHORING, Acceptable options for shoring include the following: 

Option 1. designs using Appendices A, C, and D of 1910.126 Subpart P; 
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ODtion 2. designs using manufacturers tabulated data; 

Option 3. designs using 
professional engineer, and 

tabulated data approved by a registered 

ODtion 4. other support systems designed by a registered professional 
engineer. 
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CHAPTER 12. TEMPERATURE EXTREMES 

12.1 HEAT STRRSS. Due to the increase in ambient air temperatures and the 
effects of protective outer wear decreasing body ventilation, there is increased 
potential for injury, specifically heat casualties. Site personnel will be 
instructed in the identification of aheat stress victim, the first-aid treatment 
procedures for the victim, and the prevention of heat stress casualties. 

12.1.1 Identification and Treatment 

12.1.1.1 Heat Exhaustion 

SvmDtoms Heat exhaustion usually begins with muscular weakness, dizziness, 
nausea, and a staggering gait. Vomiting is frequent. The bowels may move 
involuntarily. The victim is very pale, the skin is clammy, and he or she may 
perspire profusely. The pulse is weak and fast; breathing is shallow. The 
victim may faint unless he or she lies down. This may pass; however, sometimes 
it persists and, while heat exhaustion is generally not considered life 
threatening, death could occur. 

First Aid Immediately remove the victim to the CRZ in a shady or cool area with 
good air circulation. Remove all protective outer wear. Call a physician. 
Treat the victim for shock (i.e., have the victim lie down, raise the feet 6 to 

12 inches, and maintain body temperature but loosen all clothing). If the victim 
is conscious, it may be helpful to give sips of water. Transport the victim to 

a medical facility. 

12.1.1.2 Heat Stroke 

Symptoms This is the most serious of heat casualties because the body ex- 
cessively overheats. Body temperatures often are between 107 and llO" F. The 
victim will have a red face and may not be sweating. First there is often pain 
in the head, dizziness, nausea, oppression, and dryness of the skin and mouth. 
Unconsciousness follows quickly and death is imminent if exposure continues. The 
attack will usually occur suddenly. Heat stroke is always serious. 

First Aid Immediately evacuate the victim to a cool and shady area in the CRZ. 
Remove all protective outer wear and all personal clothing. Lay the victim on 
his or her back with the head and shoulders slightly elevated. It is imperative 
that the body temperature be lowered immediately. This can be accomplished by 
applying cold wet towels or ice bags to the head and groin. Sponge off the bare 
skin with cool water or rubbing alcohol, if available, or even place the victim 
in a tub of cool water. The main objective is to cool without chilling. Do not 

give stimulants. Transport the victim to a medical facility as soon as possible. 

12.1.2 Prevention of Heat Stress One of the major causes of heat casualties is 
the depletion of body fluids and salts through sweating. Fluids should be 
maintained in the Support Zone. Salts can be replaced by either a 0.1 percent 
salt solution, more heavily salted foods, or commercial mixes such as GatoradeTn. 
The commercial mixes are advised for personnel on low-sodium diets. 
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During warm weather, a work schedule will be established that allows most work 
to be conducted during the morning hours, before ambient air temperature levels 
reach highs. 

A work rest schedule will be implemented for personnel required to wear Level B 
or C protection (i.e., an impervious outer garment) with sufficient time allowed 
for personnel to "cool down" (this may require working in shifts). Two hours is 
the maximum time between breaks at Level B or C, regardless of temperature. At 
elevated temperatures, breaks should be scheduled as follows: 

Ambient Temoeratures 
Maximum Time 

Between Cool Down Breaks 

Above 90 OF % hour 
85 to 90 OF % hour 
80 to 85 OF 1 hour 
70 to 80 OF 1% hours 

12.1.3 Heat Stress Monitoring Monitoring of personnel wearing impervious 
clothing should commence when the ambient temperature reaches 70 OF, with 
increased frequency if ambient temperature increases or as slow recovery rates 
are indicated. When temperatures exceed 85 OF, workers should be monitored for 
heat stress after every work period. As a screening mechanism of the body's 
recuperative ability to excess heat, one or more of the following techniques 
should be used. 

1. Measure the heart rate (HR) for 30 seconds, by radial pulse, as early in 
the resting period as possible. At the beginning of the rest period, the 
HR should not exceed 110 beats per minute. If the HR is higher, the next 
work period should be shortened by 10 minutes (or 33 percent), with the 
length of the rest period staying the same. 'If the pulse rate is still 
above 110 beats per minute at the beginning of the next rest period, the 
following work cycle should again be shortened by 33 percent. 

2. Measure oral body temperature with a clinical thermometer, as early as 
possible in the resting period. At the beginning of the rest period, oral 
temperature (OT) should not exceed 99 OF. If OT exceeds 99 OF, the next 
work period should be shortened by 10 minutes (or 33 percent), with the 
length of the rest period staying the same. If the OT again exceeds 99 OF 
at-the beginning of the next period, the following work cycle should be 
further shortened by 33 percent. OT should also be measured at the end of 
the rest period to ensure that it has dropped below 99 OF. 

3. Maintain good hygienic standards by changing clothes frequently, showering 
daily, and allowing clothing to dry during rest periods. Persons who 
notice skin problems should immediately consult medical personnel. 

12.2 COLD STRESS. Cold weather may often cause problems for personnel working 
outside, even at temperatures above freezing. As temperatures drop below 
freezing, the potential for coldweather injuries increases dramatically, as does 
the potential for equipment failure. Because of the considerable danger to 
personnel, outdoor work should be suspended if the ambient temperature drops 
below 0 OF (-18 "C) or if the windchill factor drops below -29 OF (-34 "C). 
These levels represent guidelines that should be used as an action level unless 
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the HSO determines and documents otherwise. Table 12-1, which shows equivalent 
temperatures (i.e., windchill) for a range of ambient conditions, should also be 
referred to. 

Snow and ice increase the risks to personnel and operations through reduced 
visibility, increased potential for falling injuries, reduced on-site mobility, 
and the increased time required to access the site (or off-site support 
services). 

In view of these factors, it is critical that the HSO establish site-specific 
safety and operating protocols, and that all on-site personnel be made aware of 
the risks. 

12.2.1 Local Cold Injuries Local cold injuries affect specific areas of the 
body (e.g., fingers, ears, or toes), including the more commonly recognized 
injuries described in the following subsections. 

12.2.1.1 Chilblains Chilblains is a chronic condition affecting the skin and 
peripheral capillary circulation, resulting from prolonged exposure of the bare 
skin, primarily in the extremities, to temperatures at or below 60 OF. The best 
method of preventing and treating chilblains is to cover and protect the skin, 
thereby avoiding prolonged exposure to the cold. 

12.2.1.2 Frostbite Frostbite is freezing of the hands, feet, ears, and exposed 
parts of the face as a result of exposure to very low temperatures. Frostbite 
occurs when ice crystals form in the fluid in cells of the skin and tissue. As 
long as blood circulation remains good, frostbite will not occur. 

There are three stages of frostbite: incipient frost bite (frostnip), superfi- 
cial frostbite, and deep frostbite. The classification depends on severity and 
can range from incipient frostbite (frostnip), which affects the skin; to su- 
perficial frostbite, which involves the skin and the tissues immediately beneath 
it; to deep frostbite, which is much more serious with damage that may affect 
deeper tissue and even bone. 

SvmDtoms. Symptoms for each of the three stages of frostbite are described as 
follows. 

. Frostnip. Skin first turns red and then later becomes pale or waxy 
white. There may be tingling, stinging, aching, an uncomfortable 
sensation of coldness or numbness, or no noticeable symptoms. 

. Superficial Frostbite. The skin turns white or gray-white and is 
waxy in appearance. It is firm to touch (i.e., does not move 
easily) and the tissue beneath the skin is soft and resilient. 
There is a lack of sensation in the area. 

. Deep Frostbite. The tissue is pale, cold, and solid with possible 
blisters and swelling. The hands and feet are especially 
susceptible to deep frostbite. 

Emergencv Treatment of Frostbite. Frostnip is easily treated in the fieldby the 
application of body heat, which should be applied before the affected area 
becomes numb. If frostnip affects your fingers and hands, place them against the 
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skin of your chest or in your armpits. To warm your face, hold a mitten or scarf 
over the lower part of your face and breathe into it. Thaw frozen spots 
immediately. Do not rub affected areas. 

Superficial frostbite usually responds to the application of body heat, as 
described previously. If the skin does not respond to body heat or if it 
resembles the early stages of deep frostbite, follow the emergency treatments 
listed in the following paragraphs. DO NOT rub affected areas. 

For deep frostbite, if possible, the injured person should be taken to a heated 
shelter to avoid further frostbite. If it can be done without the danger of 
further frostbite, remove all constricting items (e.g., boots, gloves, and socks) 
from the injured area. RAPID REWARMING WILLMINIMIZE TISSUE LOSS. If possible, 
warm the extremities in a carefully controlled water bath (104 to 106 OF) until 
tips of the fingers or toes turn pink and feeling is restored. If a water bath 
is not available, either apply wet packs (100 to 112 OF) to the person's body, 
or gently wrap frostbitten area in blankets or some other warm material. 

DO NOT attempt to thaw the affected parts by exercising them or heating them in 
front of an open fire, heat lamp, radiator, or stove. The person could receive 
a heat injury as a result of sensation loss. 

DO NOT use snow to thaw frostbite. DO NOT rub, massage, or use pressure on the 
affected areas. Keep the frostbitten parts elevated if possible. Watch to see 
if CPR is necessary. Give the victim warm drinks such as tea, coffee, or soup. 
DO NOT GIVE ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as 
soon as possible, but only after they are warmed. DO NOT allow a person with 
frostbitten feet to walk; walking may cause additional damage. 

Medical Treatment of Frostbite. 

. Frostnio. Usually does not require medical care. 

. Superficial Frostbite. Blisters may require medical care. 

. Deco Frostbite. EARLY MEDICAL TREATMENT IS URGENT! Transport the 
victim to medical care facilities at once. 

Prevention of Frostbite. It is far easier to prevent or stop frostbite in 
earlier stages than to thaw and take care of badly frozen flesh. To protect the 
body against frostbite, the following precautions should be taken: 

. Wear enough clothing to protect against the cold and wind. 

. Wear warm gloves and boots. 

. Pull a scarf or jacket flap over the lower part of the face or pull 
a hood tightly around the face. 

. Occasionally exercise the face, fingers, and toes to keep them warm 
and to detect any areas that may have become numb. 

. Crew members should watch each other closely, especially the face, 
for signs of frostbite. 
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12.2.1.3 Immersion Foot. Immersion foot (formerly called trenchfoot) is a cold 
injury resulting from prolonged exposure to near-freezing temperatures when 
standing or walking on wet or swampy ground. 

SvmDtoms. In the early stages, the feet and toes are pale, cold, numb, and 
stiff, and walking is difficult. If preventive action is not taken, the feet 
will swell and ache; in extreme cases, this may result in irreversible damage to 
the tissues of the foot or leg. 

Emerzencv Treatment of Immersion Foot. Handle feet very gently. DO NOT rub or 
massage. If necessary, clean feet carefully with soap and warm water, then dry, 
elevate, and expose to warm but not hot air. 

Prevention of Immersion Foot. Because the early stages of immersion foot are not 
painful, crew members must be constantly on the alert and check feet often when 
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear 
and changing socks frequently because perspiration, trapped inside waterproof 
boots or heavy footgear, can contribute to immersion foot symptoms. Avoid 
standing in wet areas. If feet get wet, dry them as soon as possible, warm them 
with your hands, then use foot powder, and change to dry socks. If you cannot 
change wet boots and socks, exercise your feet frequently by wriggling your toes 
and moving your ankles. Never wear tight boots. 

12.2.2 Systemic Cold Injuries Systemic injuries are those that affect the 
entire body system. Severe body cooling, known as systemic hypothermia, can 
occur at temperatures well above freezing. Hypothermia, which can be fatal, is 
the progressive lowering of body temperature accompanied by rapid, progressive 
mental and physical collapse. A large percentage of wilderness deaths are the 
result of hypothermia. 

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold 
winds, fatigue, hunger, inadequate clothing or shelter, and excessive perspi- 
ration from strenuous exercise followed by too rapid cooling. 

Hypothermia often occurs between temperatures of 30 to 50 OF, which most people 
believe are not dangerous. Crew members should be alert for symptoms of hypo- 
thermia, especially when temperatures are dropping rapidly or when they must work 
in rain, snow, or ice. 

Hypothermia may occur on land or following submersion in even moderately cold 
water (i.e., 65 OF or lower). On land, hypothermia may take a full day or more 
of exposure to develop; however, if the conditions are extremely severe, death 
may occur within a few hours of initial symptoms. 

In cold water, death may seem to be from drowning; in reality, it is usually the 
result of hypothermia. In water, skin and nearby tissues chill very fast; in 10 
to 15 minutes, the temperature of the heart and brain may drop. When the core 
(i.e., internal body) temperature reaches 90 OF, unconsciousness may occur; when 
body temperature drops to 80 OF, heart failure is possible. 

12.2.2.1 Symptoms In the early stages of hypothermia, the body begins to lose 
heat faster than it can be produced, making an effort to stay warm by shivering. 
When the body can no longer generate enough heat to overcome heat loss and the 
energy reserves of the body become exhausted, body temperature begins to drop. 
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This affects the ability of the brain to make judgments and also results in loss 
of muscular control. As the body temperature drops, hypothermia symptoms become 
increasingly severe, as shown in the following table: 

SYMPTOMS OF HYPOTHERMIA 

Person is conscious, alert with 
increased respiration. Shiver- 
ing may become uncontrollable 
as core temperature nears 95 
OF. 

Person is conscious but disori- 
ented and apathetic. Shivering 
is present but diminishes as 
temperature drops. Below 92 
OF, respiratory rate gradually 
diminishes and pupils begin to 
dilate. 

APPROXIMATE CORE 
TEMPERATURE 

Above 95 OF 

95 to 90 OF 

Person is semiconscious. Shiv- 
ering is replaced by muscular 
rigidity. Pupils are fully 
dilated at about 86 OF. 

90 to 86 OF 

Unconscious; diminished respi- Below 86 OF 
ration. 

Barely detectable or nondetect- 
able respiration. 

Below 80 OF 

12.2.2.2 Emergency Treatment of Hypothermia Move hypothermia victim to shelter 
and warmth as rapidly as possible. In verv mild cases, dry clothing and shelter 
may be all that is needed. Gently remove all of the victim's wet clothing (so 
energy is not expended by warming and drying wet clothing) and replace it with 
a dry set. Give the person something warm to drink. DO NOT GIVE ALCOHOLIC 
BEVERAGES. 

ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL EMERGENCIES. PROVIDE 
EXTERNAL HEAT IN ANY WAY POSSIBLE! A warm bath (with the water kept between 105 
and 110 OF) is the most effective way of warming a victim of hypothermia. NEVER 
put an UNCONSCIOUS VICTIM in a bathtub. 

If it is not possible to give the person a warm bath, use one of the following. 

ALTERNATE METHODS. 

. Wrap warm moist towels (or other fabric) around the victim's head, 
neck, sides, and groin. As the packs cool, rewarm them by adding 
warm water (approximately 105 OF). Check the temperature of the 
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water with your elbow or the inside of your arm; it should be warm 
but not hot. 

. If you are at a remote outdoor location and cannot use the other 
method, make a "human sandwich" by placing the unclothed victim in 
a sleeping bag (or between blankets) with two other undressed 
persons to provide body-to-body heat transfer. THIS WILL SAVE 
LIVES. Additional sleeping bags or blankets can be placed over and 
under the victim. 

DO NOT wrap a hypothermia victim in a blanket without an auxiliary source of heat 
unless it is to protect against any further heat loss before treatment can begin, 
or you need to go for help and there is no other alternative. 

Continue treatment once the victim has stabilized. Give warm liquids and 
nourishing food if the person is conscious. Check the person for symptoms of 
frostbite and, if necessary, give treatment. 

Handle the patient gently and do not allow him or her to walk. Exertion can 
circulate cold stagnant blood from extremities to the central body and cause 
"after-drop," in which the patient's core temperature drops below the level that 
will sustain life. ALCOHOL CONTRIBUTES TO AFTER-DROP. 

12.2.2.3 Medical Care for Hypothermia HYPOTHERMIA IS A SEVERE EMERGENCY. GET 
MEDICAL TREATMENT AS SOON AS POSSIBLE. Even persons with mild hypothermia should 
see a doctor. 

12.2.2.4 Prevention of Hypothermia In cold weather, never go into the field 
without wearing adequate clothing. Take a complete change of warm clothes and 
one or two extra pairs of socks (in plastic bags). Wear or carry a windproof, 
water-resistant outer jacket and, in rain or snow, wear adequate raingear. 

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or 
immersion in water, change it as soon as possible. If you start to shiver in a 
prolonged or violent way, seek shelter at once. Shivering may produce heat but 
it also uses up energy. Violent shivering may be an early sign of hypothermia. 

Avoid accidental immersion in water. Practice boat safety and learn cold water 
survival techniques. If you fall into water and you are not very close to shore, 
remain quiet. Keep your head out of water, climb onto the boat, or hold or climb 
onto any other object that will support you and keep you up out of the water. 

12.2.3 Safety and First Aid Equipment In view of the causes, results, and 
appropriate treatment of cold weather injuries discussed previously, as a 
minimum, the following safety equipment should be included during cold weather 
operations: 

. extra clothing for all personnel 

. blankets and/or sleeping bag 

. high-energy food and drinking water supply 

. toboggan 

. tow ropes 
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In extreme cold conditions, add the following safety items: 

. electric blanket (if an electrical source is available) 

. portable emergency generator (with fuel, oil, and cords) 

. space heater and fuel 

12.2.4 General Winter tierations Cold weather conditions can severely affect 
winter operations. The Site Manager and HSO mustplanwork schedules and project 
tasks accordingly. 

12.2.4.1 Preliminary Assessment If you will be working outdoors in cold weat- 
her, assess the local weather conditions through the news media (i.e., radio, 
television, and newspapers) to determine whether work should progress and the 
amount of preparation needed. Carefully consider questions such as the 
following. 

. What are the typical wind and weather conditions for the period in 
which you will be working? 

. Are the areas in which you will work sheltered or open to the wind? 

. Is there a place nearby for periodic warming breaks? Can you obtain 
or heat warm food and beverages there? Is there a source of 
drinking water? 

. Are there ways to minimize the length of time that crew members will 
have to work outdoors in the cold? 

. If you use a vehicle for a warming area or will use a heater in a 
closed room, how can you ensure there is adequate ventilation to 
prevent carbon monoxide poisoning? 

12.2.4.2 Scheduling Wherever possible, try to schedule work during the least 
severe weather. Rotate crew members to keep cold exposures short and allow 
sufficient time for frequent warming breaks. Remember that workers in heavy 
clothing often need more time to complete the tasks and may become fatigued more 
easily. Be aware that operations may have to be discontinued if winds increase 
or the temperature drops. 

Because winter days are short, scheduling should allow time for taking care of 
equipment and supplies before nightfall. Once it becomes dark, it is more 
difficult to gauge terrain, and temperatures are likely to drop. 

12.2.4.3 Site Access Snow and ice could make travel on site access roads 
impossible, or treacherous at best. Personnel should not be allowed to work on- 
site if conditions could severely hamper the arrival or departure of emergency 
vehicles. If the route to off-site medical facilities is blockedby snow or ice, 
an otherwise minor injury could result in a major medical emergency. If 
conditions warrant, the following provisions should be made: 

. snow removal and plowing services for site access roads; 
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. a dependable, four-wheel-drive vehicle available to on-site 
personnel for transporting an injured person to an off-site medical 
facility; and 

. sleeping bags, blankets, a food supply, and water kept on-site in 
the event a sudden storm requires personnel to remain overnight 

The HSO is responsible for deciding when weather conditions make site access 
unsafe, thereby requiring work to stop until conditions improve. 

12.2.4.4 Equipment and Supplies Obtain equipment and supplies that will help 
prevent cold stress and will help in the treatment of cold stress disorders. 
Required equipment includes a reliable ambient temperature thermometer, a wind 
gauge, and a windchill chart. If the site is potentially windy due to a lack of 
natural or manmade windbreaks (e.g., trees, valleys, and structures), try to 
provide means of shielding workers from the wind. If working at a remote 
location, carry extra food and water because hunger and dehydration contribute 
to cold stress. If possible, make provisions for hot food andbeverages. Ensure 
that emergency communication equipment is available and operational for crew 
members working in the cold, at heights, or in remote locations. 

Close attention must be given to the effects of cold weather on field equipment. 
Batteries can be severely affected by cold resulting in disabled radios, air 
monitoring equipment, sampling pumps, andvehicles. A supply of freshbatteries, 
a sufficient number of charging units, and a set of automotive jumper cables 
should be maintained on-site. In addition, the electronics in many field 
instruments such as PI, LEL, and oxygen meters, as well as the chemical reactions 
in detector tubes (e.g., Draeger tubes) can also be adversely affected by the 
cold. The manufacturers' literature must be consulted for minimum operating 
temperatures. 

If at all possible, monitoring well sampling tasks should not be scheduled during 
cold weather. These tasks generally require the use of relatively delicate 
pumps; long, uninsulated stretches of tubing; and significant quantities of 
decontamination solutions. Unless considerable effort is expended to prevent 
pumps, hoses, decontamination solutions, and sample containers from freezing, 
attempting to sample monitoring wells in cold weather may be counter-productive. 
Portable shelters should be considered if cold weather sampling is necessary. 
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CRAPTER 13. DECONTAMINATION 

13.1 PERSONNEL DECON'I'AMINATION. Decontamination procedures are followed by all 
personnel leaving hazardous waste sites. Under no circumstances (except 
emergency evacuation) will personnel be allowed to leave the site prior to 
decontamination. A typical personnel decontamination station is shown in Figure 
13-l. Generalized procedures for removal of protective clothing are as follows. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Drop tools, monitors, samples, and trash at designated drop stations 
(i.e., plastic containers or drop sheets). 

Step into the designated shuffle pit area and scuff feet to remove gross 
amounts of dirt from outer boots. 

Scrub outer boots and outer gloves with decon solution or detergent and 
water. Rinse with water. 

Remove tape from outer boots and remove boots; discard tape and boots in 
disposal container. 

Remove tape from outer gloves and remove gloves; discard tape and gloves 
in disposal container. 

If the worker has left the Exclusion Zone to change the air tank on the 
SCBA or the canister on the air-purifying respirator, this will be the 
last step in the decontamination procedure. The tank or cartridge should 
be exchanged, new outer gloves and boot covers donned, and the joints 
taped; the worker then returns to duty. 

Remove outer garments and discard in disposal container. 

Remove respirator and place or hang in the designated area. 

Remove inner gloves and discard in disposal container. 

If the site requires use of a decontamination trailer, all personnel must 
shower before leaving the site at the end of the work day. 

NOTE: Disposable items (i.e., TyvekTn coveralls, inner gloves, and latex 
overboots) will be changed daily unless there is reason to change sooner. 
Dual respirator canisters will be changed daily, unless more frequent 
changes are deemed appropriate by site surveillance data or personnel 
assessment. 

Maximum and minimum decontamination layouts for PPE Levels A through C are shown 
in Figures 13-2 through 13-6. 

Pressurized sprayers or other designated equipment will be available in the 
decontamination area for washdown and cleaning of personnel, samples, and 
equipment. 
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Respirators will be decontaminated daily and taken from the drop area. The masks 
will be disassembled, the cartridges set aside, 
cleansing solution. 

and all other parts placed in a 
Parts will be pre-coded (e.g., #l on all parts of Mask #l). 

After an appropriate time in the solution, the parts will be removed and rinsed 
with tap water. Old cartridges will be marked to indicate length of use (i.e., 
if it is possible to evaluate the remaining utility of the cartridge), or 
discarded in the contaminated trash container for disposal. In the morning, the 
masks will be reassembled and new cartridges installed, if appropriate. 
Personnel will inspect their own masks and readjust the straps for proper fit. 

13.2 SMALL EQUIPMENT DECONTAMINATION. Small equipment will be protected from 
contamination as much as possible by draping, masking, or otherwise covering the 
instruments with plastic (to the extent feasible), without hindering operation 
of the unit. For example, the HNU meter can be placed in a clear plastic bag to 
allow for reading the scale and operating the knobs. The HNU sensor can be 
partially wrapped, keeping the sensor tip and discharge port clear. 

The contaminated equipment will be taken from the drop area and the protective 
coverings will be removed and disposed of in appropriate containers. Any dirt 
or obvious contamination will be brushed or wiped with a disposable paper wipe. 
The units can then be taken inside in a clean plastic tub, wiped off with damp 
disposable wipes, and dried. The units will be checked, standardized, and re- 
charged as necessary for the next day's operation, and then prepared with new 
protective coverings. 

13.3 HEAVY EOUIPMENT DECONTAMINATION. It is anticipated that drilling rigs and 
backhoes will become contaminated during borehole and test-pitting activities. 
They will be cleaned with high-pressure water or steam, followed by a soap and 
water wash and rinse. Loose material will be removed with a brush. The person 
performing this activity will usually be at least at the level of protection used 
during the personnel and monitoring equipment decontamination. 

A decontamination pad will be constructed to allow collection and storage of 
contaminated decontamination fluids in Department of Transportation (DOT)-ap- 
proved 55-gallon drums. 

13.4 DISPOSALOF DECONTAMINATED MATERIALS. All protective gear, decontamination 
fluids (for both personnel and equipment), and other disposable materials will 
be disposed of at each site. 

Decontamination fluids (i.e., Liqui-noxTn, used to decontaminate sampling equip- 
ment such as split spoons and groundwater sampling pumps) will be stored in DOT- 
approved 55-gallon drums. Disposable materials (e.g., gloves and TyveksTn) will 
be double-bagged and stored as is, or placed in DOT-approved 55-gallon drums. 
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CHAPTER 14. EMERGENCY PLANNING 

14.1 EMERGENCY MEDICAL SERVICES. Prior to site investigation or activity on 
hazardous sites, nearby health facilities will be evaluated to determine their 
ability to provide for the needs of on-site project staff and notified of site 
operations as appropriate. Criteria such as emergency department physician 
coverage, decontamination capabilities, and available medical specialists will 
be evaluated. 

14.1.1 On-Site First Aid An industrial first-aid kit will be provided at the 
work site; contents of the kitwillbe checkedweekly and restocked as necessary. 
Other equipment may include oxygen, backboard and straps, splints, and a cervical 
collar. 

At least one person qualified to perform first aid will be present on-site at all 
times during work activity. This person will have earned a certificate in first- 
aid training from the American Red Cross or will have received equivalent 
training. Designated first aides will receive regular review training from the 
American Red Cross or the equivalent. 

An emergency shower and eye-wash station will be provided at the work site, as 
well as flushing water for decontamination of boots, gloves, clothing, and tools. 

14.1.2 Transnortation to Emerzencv Treatment A vehicle will be available at all 
times to transport personnel to the hospital (in the event an ambulance is 
unnecessary or unavailable). Stretchers will be located at the work site to 
transport personnel to the vehicle. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment. 

14.2 CONTINGENCY PLANNING. Prior to commencement of on-site activities, the HSO 
will review safety considerations with the field crew. The HSO has overall 
responsibility for adherence to the designated safety precautions and assumes the 
role of on-site coordinator in an emergency response situation. 

All on-site personnel will be familiar with both the primary and secondary route 
to the nearest hospital (which may be shown on a figure or a local map), as well 
as the location of the nearest working telephone or radio communication device. 
At remote locations a mobile phone or radio will be provided. A list of 
emergency telephone numbers will be readily available on-site. 

When extensive Level B operations are planned, the local hospital and emergency 
response team will be advised in advance of the work to be performed. The 
hospital will also be briefed on the availability of personnel health data and 
technical support through Environmental Medicine Resources, Inc. 

Emergency communication will be required to ensure positive preplanned notifi- 
cation of emergency authorities in the event of episodes requiring initiation of 
contingency plans. Emergency communication will include all or parts of the 
following. 

. Coordinate with local agencies, fire and police departments, the 
ambulance service, and the hospital emergency room. 
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. Establish two-way radio communication and a site alarm capable of 
warning site personnel and summoning assistance (i.e., airhom). 

. Design an emergency evacuation plan for residents of nearby homes. 
Although evacuation is an unlikely event, as a contingency, the HSO 
will be designated as on-site coordinator and will be responsible 
for implementing the plan. The HSO will be made aware of the total 
number of households within a 2,000-foot radius. The Health and 
Safety Plan will provide the emergency contacts required and a table 
will provide a list of residences and identifiable operations in the 
area in the event that evacuation is deemed a possibility for a 
particular site. 

. Investigate possible routes of evacuation prior to any activity. 

. If an accident occurs, a copy of an accident report form, provided 
in Chapter 15, should be filled out by the HSO and filed with the 
individual's supervisor, the HSM or HSS, and Human Resources. A 
copy should also be retained in the project records. 

14.3 POTENTIAL HAZARDS. The most commonhazards associated with hazardous waste 
site investigation include (1) accidents; (2) inhalation, contact, or ingestion 
of hazardous materials; (3) explosion; and (4) fire. 

14.3.1 Accidents Accidents must be handled on a case-by-case basis. Minor 
cuts, bruises, muscle pulls, and the like will still allow the injured person to 
undergo reasonably normal decontamination procedures before receiving direct 
first aid. More serious injuries may not permit complete decontamination 
procedures to be undertaken, particularly if the nature of the injury is such 
that the victim should not be moved. In these cases., arrangements will be made 
with the medical facility and transporter to allow them to take proper 
precautions. The nature and degree of surface contamination at a site is 
generally low enough that emergency vehicles could reach the victim on-site 
without undue hazard. However, if on-site access is limited, accident victims 
may be transported by ABB-ES personnel trained for this response to a point 
accessible by an ambulance. 

14.3.2 Contact and/or Ingestion of Hazardous Materials Properly prescribed and 
maintained protective clothing and adherence to established safety procedures are 
designed to minimize this hazard. However, it is still possible that contact or 
ingestion of materials may occur. For example, puncture of a buried drum of 
liquid during drilling operations might cause the drum contents to contact 
personnel. Standard first-aid procedures should be followed. The drilling rig 
will have a tank of water that may be useful in some circumstances, particularly 
to flush contaminants from any exposed skin areas. Eye-wash bottles will also 
be maintained at the site for emergencies. In cases of ingestion or anything 
other than minor contact with known substances, the local Poison Control Center 
and hospital should be notified and the victim taken there immediately for 
further treatment and observation. 

14.3.3 Explosion The drilling crew should be keenly aware of combustible gas 
meter readings and should withdraw at any indication of imminently hazardous 
conditions (i.e., greater than 20 percent LEL). The detection of such conditions 
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will be reported to local agencies for potential execution of the evacuation 
plan, if the situation is assessed to warrant such response. 

14.3.4 Fire The combustible gas meter also warns of imminent fire hazards at 
borings. The greatest fire hazard at the site should be recognized as handling 
the fluids (e.g., methanol and acetone) used for certain decontamination 
procedures. No smoking or open flames are allowed on-site. Carbon dioxide fire 
extinguishers will be kept at the drilling rig and in the decontamination 
area/field office. The fire department, previously informed of site activities, 
will be called as needed. 

14.4 EVACUATION RESPONSE LEVELS. Evacuation responses will occur at three 
levels: (1) withdrawal from immediate work area (100 feet or more upwind), 
(2) site evacuation, and (3) evacuation of surrounding area. Anticipated 
conditions that require these responses are described in the following 
subsections. 

14.4.1 Withdrawal Unwind (100 Feet or Morel Withdrawing upwind (100 feet or 
more) will be required when (1) ambient air conditions contain greater 
contaminant concentrations than guidelines allow for the type of respiratory 
protectionbeing worn (the work crew may return after donning greater respiratory 
protection and/or assessing the situation as transient and past); (2) a breach 
in protective clothing or minor accident occurs (the work crew may return when 
the tear or other malfunction is repaired and first aid or decontamination has 
been administered); or (3) the respirator malfunctions requiring replacement. 

14.4.2 Site Evacuation Evacuation of the site will be required when (1) ambient 
air conditions contain explosive and persistent levels of combustible gas or 
excessive levels of toxic gases; (2) a fire or major accident occurs; or (3) 
explosion is imminent or has occurred. 

14.4.3 Surrounding Area Evacuation The area surrounding the site will be 
evacuated when persistent, unsuppressible toxic or explosive vapors from test 
pits or borings (e.g., pressure release from punctured drum) are released, or air 
quality monitored at several points downwind assess danger to the surrounding 
area. 

14.5 EVACUATION PROCEDURES 

14.5.1 Withdrawal Unwind The work crew will continually observe general wind 
directions while on-site. (A simple wind sock may be set up near the work site 
for visual determinations.) Upon observing conditions that warrant moving away 
from the work site, the crew will relocate upwind a distance of approximately 100 
feet or farther, as indicated by the site monitoring instruments. Donning SCBA 
and a safety harness and line, the HSO and a member of the crew may return to the 
work site to determine whether the conditions notedwere transient or persistent. 
If persistent, an alarm should be raised to notify on-site personnel of the 
situation and the need to leave the site or don SCBA. An attempt should be made 
to decrease emissions only if greater respiratory protection is donned. The HSM, 
HSS, and client will be notified of conditions. When access to the site is 
restricted and escape is thereby hindered, the crew may be instructed to evacuate 
the site rather than move upwind, especially if withdrawal upwind moves the crew 
away from escape routes. 
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14.5.2 Site Evacuation After determining that site evacuation is warranted, the 
work crew will proceed upwind of the work site and notify the security force, 
HSO, and field office of site conditions. If the decontamination area is upwind 
and more than 500 feet from the work site, the crew will pass quickly through 
decontamination to remove contaminated outer suits. If the hazard is toxic gas, 
respirators will be retained. The crew will proceed to the field office to 
assess the situation, where the respirators may be removed (if instrumentation 
indicates an acceptable condition). As more facts are determined from the field 
crew, they will be relayed to the appropriate agencies. The advisability and 
type of further response action will be coordinated and implemented by the HSO. 

14.5.3 Evacuation of Surroundinn Area When the HSO determines that conditions 
warrant evacuation of downwind residences and commercial operations, the local 
agencies will be notified and assistance requested. Designated on-site personnel 
will initiate evacuation of the immediate off-site area without delay. 
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CHAPTER 15. HEALTH AND SAFETY FORMS AND DATA SHEETS 

This chapter contains examples of ABB-ES's Health and Safety Audit Form, Accident 
Report Form, HSO checklist for Field Operations, Material Safety Data Sheets for 
Liqui-noxTn and trisodium phosphate, OSHA's Job Safety and Health Protection 
notice, and ABB-ES's Daily Health and Safety Audit Form. 
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15.1 HEALTH AND SAFETY AUDIT FORM 

Site Name: Date 

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER. 

GENERAL 

HASP on-site? 

HASP completely signed off 
and approved? 

OSHA poster posted in trailer? 

Emergency telephone numbers 
posted in trailer? 

Emergency eyewash on-site? 

Emergency shower on-site? 

Stretcher on-site? 

First-aid kit on-site? 

Adequately stocked? 

Proper sanitation facilities? 

DOCUMENTATION AND RECORDKEEPING 

Only personnel listed and approved 
in HASP on-site? 

All personnel properly trained? 

All personnel in health 
monitoring program? 

Daily field records kept by the 
Site Manager? 

Levels of PPE recorded? 

Contaminant levels recorded? 

Site surveillance records kept 
bv HSO? 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

COMMENTS 

-- 
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DOCUMENTATION AND RECORDKEEPING 
(Cant) 

Calibration records maintained? 

Accident/incident forms on-site? 

Field team review sheets signed? 

Medical data sheets completed? 

Spare hospital directions 
available? 

Visitors logbook completed? 

MSDSs for chemicals on-site? 

HASP revisions recorded? 

First-aid kit inspected weekly? 

Are daily safety meetings held? 

Emergency procedures discussed 
during safety meetings? 

EMERGENCY RESPONSES 

Vehicle available on-site for 
transportation to the hospital? 

Fire extinguishers on-site? 

-- 

-- 

-- 

-- 

COMMENTS 

At least two persons trained in CPR 
and first-aid on-site at all times? 

All personnel know who is trained? 

PERSONNEL PROTECTIVE EQUIPMENT 

Proper PPE being worn as 
specified in the RASP? -- 

Level of PPE being worn: 

PPE adequate for work conditions? 

If not, give reason: 

Upgrade/downgrade to PPE level: 
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PERSONNEL PROTECTIVE EOUIPMENT 
(Cont.) 

COMMENTS 

Has facial hair that would 
interfere with fit of respirators 
been removed? -- 

If not, willing to shave if necessary? 

Fit-tested within the last year? -- 

If Level B, back-up/emergency person 
suited up (except for air)? -- 

HSO periodically inspects PPE and 
equipment? 

PPE not in use properly stored? 

MONITORING EQUIPMENT 

All equipment listed in HASP on-site? - - 

Properly calibrated? -- 

In good condition? -- 

Used properly? -- 

Other equipment needed? - -. 

List: 

Monitoring equipment covered with 
plastic to minimize contamination? 

DECONTAMINATION 

Decon line set up properly? 

Proper cleaning fluid used for known 
or suspected contaminants? 

Proper decon procedures used? 

Decon personnel wearing proper PPE? 

Equipment decontaminated? 

Samples decontaminated? 
Disposable items changed twice 
a day or more often if needed? 

-- 

-- 

-- 

-- 

-- 

-- 
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WORK PRACTICES 

Proper collection and disposal of 
contaminated PPE? -- 

Proper collection and disposal of 
decon fluid? -- 

Water available for decon? -- 

Buddy system used? -- 

Equipment kept off drums and ground? 

Kneeling or sitting on drums or 
ground not allowed? -- 

Personnel avoid standing or walking 
through puddles or stained soil? 

Zones established? 

If night work to be conducted, 
adequate illumination? -- 

Smoking, eating, or drinking in the 
Exclusion Zone or CRZ not allowed? -- 

To the extent feasible, contaminated 
materials handled remotely? -- 

Contact lenses not allowed on-site? -- 

Entry into excavations not allowed 
unless properly shored or sloped? -- 

All unusual situations on-site 
listed in HASP? -- 

COMMENTS 

If not, what? 

Action taken? 

HASP revised? 

CONFINED SPACE ENTRY 

-- 

All confined spaces identified? 

If not, list: 
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CONFINED SPACE ENTRY YESNO COMMENTS 

All appropriate equipment available 
and in good working order? -- 

Equipment properly calibrated? -- 

Confined Space Checklists used? -- 

Checklists completely and correctly 
filled out? -- 
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15.2 ACCIDENT REPORT FORM 

Site: 
Location: 

Project No.: 

Location of Accident if different from above: 

Name and Address of Injured: 

SSN: 
Years of Service: 
Title/Classification: 
Date of Accident: 
Name of Witness: 

DOB: Sex: 
Time on Current Job: Dept. NO.: - 

Time of Accident: 
Telephone No.: 

Accident Category: _ Motor Vehicle - Property Damage _ Fire 
- Chemical Exposure _ Near Miss _ Other 

Severity of Injury or Illness - Non-disabling 
_ Medical Treatment 

- Disabling 
- Fatality 

Amount of Damage: $ Property Damaged: 

CLASSIFICATION OF INJURY 

_ Fracture 
_ Dislocation 
- Sprain 
_ Abrasion 
_ Laceration 
_ Puncture 
_ Bite 
- Respiratory Allergy 
- Other (explain) 

_ Heat Burn 
_ Chemical Burn 
_ Radiation Burn 
_ Concussion 

- Cold Exposure 
_ Heat Stroke 
- Faint/Dizziness 

- Toxic-Respiratory' 
_ Blister 
_ Bruise 

- Toxic-Ingestion - Poison Ivy 
_ Toxic-Dermal _ Headache 

Parts of Body Affected: 

Degree of Disability: 

Date Medical Care Received: Emergency Service?: 

Name and Address of Medical Facility: 

Follow-up Exam Required?: Estimated No. of Days Away from Job: 

CLEANHSP 
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ACCIDENT LOCATION (use other side of sheet as needed) 

Causative agent most directly related to accident (i.e., object, substance, 
material, machinery, equipment, and conditions): 

Was weather a factor? How? 

Unsafe mechanical/physical/environmental condition at time of accident (be 
specific): 

Unsafe act by injured person and/or others contributing to the accident (be 
specific, must be answered): 

Personal factors (improper attitude, lack of knowledge or skill, slow reaction, 
fatigue, inattention, horseplay): 

MODIFICATIONS 

Level of personal protective equipment required in site safety plan: 
Was injured person using required equipment? 
If not, how did actual equipment use differ from plan? 

Was personal protective equipment required in site safety plan adequate for site 
conditions? 

If no, what additional equipment was needed?: 

What can be done to prevent a reoccurrence of this type of accident (i.e., modi- 
fication of machine, mechanical guards, modification of work practices, 
training)?: 

DETAILED NARRATIVE DESCRIPTION (How did accident occur and why; objects, equip- 
ment, tools used, circumstances, assigned duties; be specific): 

Signature of Preparer: Date: 

Signature of Site Manager: Date: 

SEND COPIES OF COMPLETED FORM TO HUMAN RESOURCES 
AND THE HEALTH AND SAFETY MANAGER OR SUPERVISOR. 

CLEANHSP 
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15.4 MATERIAL SAFETY DATA SHEETS 

15.4.1 LIQUI-NOX 
15.4.2 TRISODIUM PHOSPHATE 

15.5 OSHA POSTER 
15.6 DAILY HEALTH AND SAFE& AUDIT FORM 
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--- Monsanto 
15.4.2 TRISODI~ PHOSPHATE 

MATERIAL SAFE-V DATA 8 i-‘- - ’ 1.. ’ -. iage l ol 3 
: ..,I - ;:* .:.:r.;*;.:*- ,:‘:. - ,> :I+. ,-.” . : no R C’oDE n- ,, , 7 

. , 

r 

* -.*',I MONS;QNTO wMp&qy . : i 

-,;...*.. 

MONSANTO PRODUCfNAME - ’ * : 
* 800’N:LtNDBERGH BLVD. 

TR/SOD/uhJ pHOSpHA TE .i’ ;.; :;.:. ;;;Tn; ;h;z;; .* 

CRYSTALLINE * ** (Call Collect) l 

\ 

314-6%1#0 . 
:- ..- . 

PRODUCT IDENTIFICATION . . :.-. :a _ 
Synonyms: TSPIC; Trisodium onhophos+ate; .:. Sod&m phosphate;. vjmc; : 

** Phosphoric &id,’ trisodium salt; Trisodium‘phosp~ m&y&u 
i . 

Chemical Formula: :.Na,PO,*l2H,G1/4 NaOH (approximately) ‘:.-I . ;._... .’ 

CAS No.: . 

DOT Proper Shlpp!ng . .,_ : . l...:ri.l- l c::;. 

Name: . . S&ium Phosphate, Tri&;i$e NOT; below) 
a 

DOT Hazard Clas&. 
. . . 1:“’ .‘, ..‘1+$<.:.;.<.. f 5’. . .;- -A 
.I .^_ -. -. ._____.__ -. --. . ._- - . - 

I.D. No.: d&-Y&1J8 ,:i*;;y~m’;--i-I:~ I; :,-. A:- _ -we.. -. . “., 
_-. _. . .e-.-. . . . . - . 

DOT Lahi(s): .i- +* -. _ -. 
Not Appliczble 

. .__.._. -..-.- - i _ -. 
Hazardous SubstancNsY ;; 

We)-- . . -, -, - yes’5,cQQ I&. _:. ,,g, .. ” T- : - .. - . ., ‘:‘.. . . . . . . ,: : . . :.b:... - 

U.S. Surface’ Freight’ t-m - 
.‘c . * -’ ;‘-I. ..- ,;*::‘el:-:, .-\ 

. 
Classification: 

Triai”m .Phaip:t;aig ., +;: *.:-:-I:.yi ” 

-.i. . . .‘. . 
.. . ., . . . . . =.: . . -.; .:- 

: 
‘Since hydrated materials. could not be .reported :o 
Phcs?hale Crys!dins was reported as anhydrous with; 

‘y &t, fiis*ium + 
1 . .:.r: :: - 

- .s . . . . . . 

WARNING STATEMENTS .._ . ..T': .'.: .'.:..;:a;":i.:.:, ';,'---z.- _ - :. 
DXSGERI . 

. =’ L:.:..“;.:: 
CAUSES EYE BURNS 

. . -. . . : . . ..:. .-. .’ 
-1 ..- - . . . .e- 

CAUSES SKIN IFiRiTATlON : . . .- : . :.. . _ 

PRECAUTIONARY MEASURES ..\ : -. . _* ‘L ; . . : !.‘ . . 4 - ! . . . . 
Do not get in eyes, on skin, on clothing. , . r; .: + . . . . . . . . : . 
Avoid breathing dust. i y, . . i .l . . **. . ,- -. . .i. : _. ., :.. _. . 
Keep container closed. 

.::.. . 

Use with adequate ventilation. 
, . . . ;I .;;.f;..y.., .. . _. ._; 

Wash thoroughly after handling. . . - . . . . ._ 

FIRST AID: IF IN EYES, immediately flush.with plenty of waler f$ $)e-ast 15 minutes. 
Call a physician. 

. . .: 1 . . . 4 tr :... ., ; r.:.rz 
IF ON SKIN, immediately flush:with plenty of water: Se-move. cona@n.+d dothing. . ;:..;. :‘ :+ 1 
Wash clothing before reuse. -: - . . . . . . :-: ,.-;‘, i-.: : .- . ...; -1 1-2 L..;.:*. :,, .?- t - . :.- . _:i. .:. ..* 

: 

. ( I I 'I i 

I 
i 
. 
. 

i 
t . 
. 
: 
. 

; 

! 
. 

; 

; 

i 
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Monsanto MATERIAL sAFEw.DATA .-.I; . - 
1 -.- - 

Page 2 of 3 

OCCUPATIONAL CONTROL PROCEDURES ,, i 
1 Eye P/ofecflon: . Wear chemical safety goggles to prevent eye cc$t&. 

mediatey available where’eye”conlact’cdn o&t%; 
Have eye baths im- 

. . 

Skin Pro tact1on: 

Resplrafofy 
Prohctlon: 

Venf.a9flon: ‘. 
Afrboma - 

&paruro Llmlts: 
. . 

Wear appropriate impervious gloves ‘r& ‘pro&&e ctothlng to prevent skin; 
contact. Launder contaminated dothing tid drea.h ~rotect&e equipment before. 
reuse. 

. . . 
.I . . . . . * . . * . ‘. . . I -. 2. - . 

Use NIOSH approved equipment suitable for nuisance dust when airborne ex- 
posure is excessive. Consutt respirator. mmu:acturer to determine eppiopriate 
type equipment for given application. ‘. *- em 
Provide ventilation to minimize exposure;‘L+ exhaust ventilation prefer+. 

.; . ~ - : 

Product: Tntiium phosphate dodecahydrate 
-.. . . 

A!tho.ugh no specific exposure limit .has been established for this mated, 
OSHA and ACGIH have established timlts for nuisance dusts: 

OSHA PEUlWA: Total 15 mg/m3; Respirable 5 n;‘g& 
:’ ACGIH .TLVTTWA:‘~Total~lO mg/m?;Respirable 5 mgk? 

.’ . ;.::-, 

Keep exposure below these limits. . . . . . . 

This mzJnrial is not combustible. 

REACTIVITY DATA 

! - : . . -. :.,: c ,. \ .._. 

. < :.-.;- : , -, . : 

Katerlals to Avoid: Trisodium Phosphate .Crystalline’ could be corrosive to aluminum 
Y . 

5 
surfaces &cause of high pH. Sealed containers..should be ,kept free 

J 

of water becausf, of its corro$$y,,then wet. ;. . . . s.. -;a-* . ..*,. . ;I-.’ 
. . 

3 
Hazardous komposltlon e 

- Products: None. :.: ;-... .: : :. 
5 
> Hazardous Polymeriza t/on: Does not occur., 
- - - PHYSIOLOGICAL EFFEC’r’S SUMMARY’- : . .:.. 
i t 
> Oral LO, (Rat): 6,500 mg/kg,“Practically Nontoxic ,. 

i 
> 

Dermal LD, (Rabbit): 7,940 mg/kg, Practically Nontoxic 
.- :. . .., . . 

:, , Eye Irritafjnn (Pa&it): -(PI-t!%) Gnrrr+civ$ 
. . : 

: 
s 

I 

1 Skin lrriratiori (Rabbit): (FHSA) 3.3 on a scale of 6.0, Moderately Imitating w 
PHYSICAL DATA 

I 
5 I 

Appearance and Odor: White, crystalline, free-flowing granules or powder; odorless 

PH (7%. solrrtlon @ 25-c): 12.6 

’ :i.. 
. . . .,. _. : 

Bulk hnslty (Ibshu. tt.): Powder 61-65 
Granular 58-64 

. _.. ., : 

Ll 
I . . . - 

=lublllty (g/700 g H,o) . . . . 
(Anhydrous Salt Basis): 11.6 @ . 25’C . 

17.5 @ 40-c.: ::. .-:; . ;. . ‘; . ‘, {ji , $; y-1 :: ’ i’ -. .. ! 1 ._ -- .; 
35.3 Q,’ SO’C” _-.- . . . . --: 

. .-me. _- - - . 
-6,.3 ~ .80’c” ,_. ,.:<- . . :’ : ..;.,;r:_. 5:. ::’ y; .‘. : “:. .‘Y* -. 

64.5 @ 100-c 
. r.- . . . 1:. . . 
. 

- 
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lions. 

Spill or Leakage 
P10cedures: Sodium phosphate, tribasic,. ts currently defined, is a hazardous substance in 

the Comprehensive Environmenlal Response, Compensation and Liability M 
of 1980 (Supetiund) and in’the current federal regulations 40 CFR, Part 11 tj 
(Section 311, Clean Water Act) with a reportable quantity of 5,000 pounds 
when released lo the environment. Since federal, state and local f&s may 
vary, consult your attorney or appropriate regulatory 0ffiEals for information re- 
la&g 10 spiil reporting. 

Sweep, scamp or vacuum up all spilled materiaf, czntarninated soil a&l c&r 
contaminated material and place in containers. If po&ble, axnplete cleanup 

on a dry basis. After aIl practical dry cleanup hi been done, residual contami- 
nation can be flushed with plenty of wa$ir. ._ . 

- Monsanto MATERIAL SAFETY DATA . Page 3 of 3 

SPILL, LEAK dt DISPOSAL INFORMATION 
W’rrfr Dls~azW: Dispose of in a landfill in accordance with all local, state and federal regula- 

Environmental Toxicity Information: . 

96-hr.LC, (Sluegill) : GO mcjf, PracticZy Nontoxic 
96hr LC, (Trout) : 260 mcjf, Practically Nontoxic . 

DATE: w/1 183 . REVISED: x SUPERSEDES: 5r18 r 
MSDS NO.: 010101890 

FOR ADDITIONAL NON-EMERGENCY INFOMATION; CONTACT: 

Product Accepttbifity Coordinator 
Detergent Materi2ls 

Monsanto Industrial Chemiczk Co. 
3 14-694-2096 
(A Unit of Monsanto Company) ’ 

PROOUCT TO WHICH INFOFlUATION REFERS- 

i 
I . . 
i . . 
i 
! 
i 

J 



The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers 
by promoting safe and healthful working conditions throughout the Nation. Rquirement~ of the Act 

All crBploym lma Lnli& to employees empbyt=ti and 8 place 
of employmcfU &m 6om mcogked hamrds that are causing or sre 
likClytOWUdUth~ naiotu harm or employus. Employen must 
comply with occupatiooal ufety aml health sunduds issued under 

Jzmploytes must somply with all occupational vfeq and health 
St&& Nh, l’@itiOtU d Orden-i”“Cd UdCr thC Act tht 

apply to their own actions uuj conduct on the job. 
The Occupational Safety aod Health Administmtion (OSHA) 

of the U.S. Deparbncnt of Labor has the primaq responsibility for 
administ&ng the Act. OSHA issuer occupational ssfety and health 
standads, and its Compliance Safety and Health Officers conduct 

The Act mquiru that . rcpnsentative of ths employer snd L 
repruontative m1thoriz.4 by the employees be given so opportunity 
to accompany tha OSHA insputor for the purpose of aiding the 
iMpdOlL 

where tbcro is no autholized employee reprrsentative, the 
OSHA Compliis Officer must consult with a reasonable number 
of employees concerning safety sod health cooditionr in Ibc 

Employees or their reprc8cntativer have the right to tile a complaint 
with the ncanst OSHA office tqucsting ao inspection if they 
believe unsafe or unh~lthful conditions exist in their workplace. 
OSHA will withhold, ott request, tumcs of employees complaining. 

The Act provider the employees may oot be discharged or 
discriminated sgainst io soy way for fXing vfety and health 
complaints or for othcrwiso exercising lbeir rights uoder the Act. 

Employees who believe they have been discriminated agakt 
ma” file I comolaint with their noarea OSHA office within 30 days 

If upon inspection OSHA b&vu an employer hss violated the Act. 
a citation alleging ruch violations will be issued lo the employer. 
Each citstion will specify a time period withii which the slleged 
violation must be corrected. 

The OSHA citation must be prominently displsyed at or near 
the place of sllcgcd violation for throc dsys, or util it is corrected, 
whichever is later, to w*ro employees of dangers thst msy exist 
there. 

‘lb Act pm-idea for auodatory civil penshies against employen 

of up to $7,OOOfor each serious violation and for opliorvl pcnshia 
of up to $7,OOOfor each nooserious violation. Pcosltiu of up LO 
S7,OOOper day may bo proposed for failuro to -t violations 
wit& the prcpacd Iime period and for each day th0 Vioktiott 

continues beyond the prucribed abatomont de. -0. my 
employer who willfully or repeatedly violak-s the Act may be 
rsusud perdtiu of up to $70,000 for each such violation. A 
violstion of posting requirementa can bring a pertshy of up to 
37,ooo. 

Then u-0 also provisions for criminsl peoslties. Any willful 
violation rwukiog io the duth of soy employee, upon conviction, 
is punish&le by a 6na of up to $250$00(or $5OO,OOOif the 
employer is s corporation), or by imprisonment for up to six 
months, or both. A ucond conviction of ao employer doubles the 
possible term of imprisonment. Falsifying records, repoti. or 
applicatioos is puaishable by. tine of SlO,OOOor up to six mooths 

While providing penakiu for violations, the Act also encourages 
efforts by labor and mrmagemcr& before ao OSHA inspection, to 
reduce workplace hazards voluntarily and to develop sod improve 
safety sod health programs in all workplaces snd industries. 
OSHA’s Voluntary Protection Programs recognize oulstanding 
efforts of this osturc. 

OSHA has published Safety and Health Program Management 
Guidelines to assist cmployen io establishing or perfecting 
programs to p~vent or control employee exposure to workplace 
hazards. There src many public aod private orglnivtions that csn 
provide information s.od a~istaoce in this effort, if requested. 
Also, your locll OSHA office can provide considerable help and 
advice oo solving safety and health problems or can refer you to 
other source for bcalth such as training. 

Free assistaza in identifyi and correcting hazards and in 
imp~ving ssfety sod health msnsgemeot is l vsitbls to employers, 
without citrtion or pcoslty, through OSHA-supported progrsms in 
uch State. l%eso program are usually administered by the Stste 
labor or Health depsrtmeot or a Stste university. 

KSlTNG MSl’RUCTIONS 
Employees in States operating OSHA approved State Plsns should 
obtain and post the State’s equivalent poster. 

Under provisioos of Title 29, Code of Federal Regulations, Part 
1903.2(a)(l) employers mud post this notice (or facsimile) in a 
conspicuous place where notices to employees sre customarily 
posted. 

More Information 
Additional information and 
copies of the Act, specific 
OSHA safety and health stan- 
da&, and other appiicablc 
regulations may be obtained 
from your employer or from the 
nearest OSHA Regional Office 
in the following location.9: 

Atlanta, Georgia 

Boston, Massachusetts 
Chicago, Illinois 
Dallas, Texas 
Denver, Colorado 
Kansas City, Mispouri 
New York, New York 
Philadelphia, Pennsylvania 
San Francisco, California 
Seattle, Washington 

(404) 347-3573 Washington, D.C. 
(617) 565-7164 1991 (Reprinted) 
(312) 353-2220 OSHA 2203 
(214) 7674731 
(303) 8443061 
(816) 426-5861 
(212) 337-2378 Lynn Martin, Secretary of Labor 
(215) 596-1201 U.S. -of- 
(415) 744-6670 Occupational Safety and Health Administration 
(2206) 442-5930 

To report suspected fire haxards, imminent danger safety sod health tmsard~ in the workplace, or other job safety and health 
anergepdes, s,,r.~, as toxic waste in the workplace, call OSHA’s 24hour hotline: l-800-321-OSHA. 
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I Site Name: Date: 

Auditor: 

SEND A COPY OF COMPLETED FORM TO THE HE&l’R AND SAFETY MANAGER 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Sduy mating held today? 

Emergency procduns d&us4 during safety mating? 

V&de available on-rite for transportation to the horpitaI7 

At lust two pcrron, trained in CPR ad fir~tlid on-site? 

Proper PPE being worn u rpzcifi~ in tbc HASP? 

Level of PPE being worn: 

PPE zk+ut.c for work osnditionr? 

If no\ give -on: 

Upgradcldownpradc 10 PPE lcvcl: 

If Lcvcl B, back-uplcmcrgcncy pcrsox stilts up (cxqt for air)? 

Mociroring quipmmt calibrated? 

Morito:ing qu+mzr i3 EOOd mnditiun? 

Monito:iag quipzxnt uxd properly? 

Ohcr mcnilcti~ q+mcnt nccdcd? 

3 
1 I I I I 

I 

List: 

12. MoEiiloring qu.ipm& asvcrcd wilh plnslic to m.i&nix m?l~tion? 

13. Dwr: lint set up projxr!y? 

14. Proper du&g fluid d for known or suspc.cU conbts? 

15. Prvr d-3 produrcs usd? 

16. Dc;on pcrsonncl au-& proper PPFl 

17. !+pmm dcmnminati? 

i S. SunpIe!. dcmnkmixati? 

19. Disposable ikms clx~ged twice a day or more ofti if need&? 

20. Proper mUc.ction ztnd disposal of ax taminati PPE? 

21. Proper cell&on and disposal of dccon fluid? 

22. Buddy ry.rti used? 

25. Equipment kept off drurru and ground? 

24. Fbcclb~ 0; sitting on drums or ground not allowed? 

25. Pcrroxd avo’d rtiing or wa.lking rhrsugh puddle or rtzinxl csil? 

26.Zoncs csublishcd? 

37. If nigh! work IO trc cmdunrd, adqulc illumimtion? 

28. Smokingt uting, or drinking in the Exdusion Zone or CRZ not nllowul? 

29. To tbc cxmt fusible, conllminati mat&& htndlcd rzmody? 

30. Entry into cxavations nsl allowed unless propzrly rhorrd or sloped? 

3 1. All unusual siUtioru on-rile Iis& in HASP7 

If no!, ut.nl? 

Ation ukcn? 

HASP rcvixd? 

2. All mniiid rpaca idcntificd? 

If Dol. list: 

33. Conid Spaa Chcclcl 

34. Co&xd Spa= Cb&lisLs wmplcLcly ~23 carr+y fflcd out? 

I I I 1 

I I 

ALL DEFICIENCIES ?d-IJST BE CORRECTED LhJMEDIATELY! 

.: 
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CHAPTER 16. RESPIRATORY PROTECTION PROGRAM 

16.1 INTRODUCTION. This program was developed to govern the selection and use 
of respiratory protective devices by ABB-ES personnel. The program is intended 
to comply with OSHA requirements as set forth in 29 CPR 1910.134(b). The scope 
of this program is limited to activities related to field investigations of 
potentially hazardous waste disposal sites. 

16.2 PERSONNEL REOUIREMENTS. All personnel assigned to field activities at 
hazardous or potentially hazardous locations are currently required by ABB-ES's 
health and safety policies to be enrolled in the corporate health monitoring 
program. Part of this program involves spirometry, a measure of the respiratory 
system status. No personnel may be assigned to the use of or may withdraw from 
stock any respiratory protective device without a physician's certification that 
use of the device will not be injurious to health. Psychological limitations 
(e.g., claustrophobia) are also considered in personnel assignments. Training 
in the use of the selected device and fit testing, as described herein, are also 
required. 

Personnelwillnotbe assigned duties that require a respirator when facial hair, 
skullcaps, or eyeglasses will interfere with a proper fit. Contact lenses may 
not be worn with any respiratory protective device. Eyeglass frames that fit 
inside the respirator facepiece are provided as necessary. 

16.3 APPLICABLE EOUIPMENT. ABB-ES maintains the following respiratory 
protective equipment: 

. full-face chemical/mechanical air-purifying respirators 

. SCBA 

. full-face airline-supplied breathing apparatus 

. 5-minute escape air supply 

This equipment is intended for use on an as-needed basis, to be determined by an 
evaluation of on-site conditions. Respiratory protective equipment should not 
be used arbitrarily by any ABB-ES personnel. Selection criteria are presented 
separately; training is required in the use of each type of equipment before 
drawing from stock. 

16.4 PERSONNEL TRAINING. Training of personnel in the proper use and care of 
respiratory protective equipment is considered essential to the success of the 
program. Training encompasses the following topics: 

. respiratory protection principles 

. selection of appropriate equipment 

. use of equipment 

. maintenance of equipment 

. fit testing 

Information regarding each topic is presented as standard respiratory protection 
procedures in the corporate health and safety program manual. 

CLEANHSP 
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16.5 PROGRAM ADMINISTRATION AND DOCUMENTATION. Administration of the ABB-ES 
Respiratory Protection Program is the responsibility of the HSM, and includes the 
following: 

. respirator selection 

. personnel training 

. fit testing 

. respirator maintenance 

. documentation 

. program evaluation and improvements 

. personnel pulmonary testing and certification 

Fit testing and respirator maintenance is performed by the equipment manager of 
ABB-ES's Sample Control and Staging Center in Portland, Maine, and designated, 
trained employees at the other offices. All fit-testing and respirator 
maintenance is conducted under the administration of the HSM. Major maintenance 
is performed by manufacturer-certified technicians only. Personnel training in 
respiratory protection is one aspect of the HSM's ongoing personnel training 
programs. Program evaluation is a dynamic process, occurring each time a project 
HASP is prepared. 

Medical supervision of personnel occurs as part of the ABB-ES health monitoring 
program, also administered by the HSM. Medical surveillance is required for all 
personnel assigned to hazardous or potentially hazardous site activities. 

Documentation of the various elements of the ABB-ES respiratory protection 
program is achieved through several media, as follows: 

. Documentation of respirator selection is included in the hazard 
assessment of each site's HASP. 

. Documentation of personnel training is maintained in both hardcopy 
and computerized files. 

. Documentation of medical surveillance is achieved indirectly by 
maintaining a list of enrolled employees in the health monitoring 
progr=, and directly through physician certification of personnel 
allowed to be assigned respiratory protective devices. 

. . Using the appropriate form, documentation of fit-testing is 
maintained on file with the equipment manager of the Sample Control 
and Staging Center and with the HSM or designee. 

. Documentation of site surveillance is required both by this program 
and by the HASP for each site. Records of site surveillance are 
created by the HSO and maintained in project files. 

. Respirator inspection and maintenance records are created and main- 
tained by the equipment manager for each respirator, SCBA, and 
escape respirator. 

Inspection and documentation occurs either before each unit is removed from stock 
and when it is returned, or monthly. 

CLEANHSP 
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16.6 INSPECTION. MAINTENANCE. AND STORAGE 

16.6.1 Introduction Respirator maintenance is an integral part of the overall 
respirator program. Wearing a poorly maintained or malfunctioning respirator, 
in one sense, is more dangerous than not wearing a respirator at all. Personnel 
wearing defective devices think they are protected when, in reality, they are 
not. Emergency escape and rescue devices are particularly vulnerable to poor 
maintenance because they generally are used infrequently, and then in the most 
hazardous and demanding circumstances. Serious injury or death can result from 
wearing a defective device during an emergency escape or rescue. The respirator 
program includes the following components: 

. inspection for defects (including a leak check) 

. cleaning and disinfecting 

. repair as required 

. proper and sanitary storage of equipment 

16.6.2 Inspection for Defects The most important part of a respirator 
maintenance program is continual inspection of the devices. If properly 
performed, inspections will identify damagedormalfunctioning respiratorsbefore 
they can be used. Two types of inspections will be performed: (1) while the 
respirator is in use, and (2) while it is being cleaned. Because the use and 
cleaningwillbe performed primarily by the same personnel, these inspections may 
become concurrent. 

16.6.3 Freouencv of Inspection OSHA requires that "All respirators be inspected 
before and after each use," and that those not used routinely (i.e., emergency 
escape and rescue devices) "shall be inspected after each use and at least 
monthly...." Obviously, emergency escape and rescue devices do not require 
inspection before each use. 

16.6.4 Insoection Procedures Respirator inspection will include checking of the 
following: 

. tightness of the connections 

. facepiece 

. valves 

. connecting tubes 

. canisters, filters, or cartridges 

In addition, the regulator and warning devices on a SCBA will be checked for 
proper functions. 

16.6.5 Field Inspection of Air-ourifvinn Resvirators Routinely used air- 
purifying respirators will be checked as follows before and after each use: 

1. Examine the facepiece for: 

. excessive dirt 

. cracks, tears, holes, or physical distortion of shape from improper 
storage 
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. inflexibility of rubber facepiece (stretch and knead to restore 
flexibility) 

. cracked or badly scratched lenses in full facepieces 

. incorrectly mounted full facepiece lenses, or broken or missing 
mounting clips 

. cracked or broken air-purifying element holder(s), badly worn 
threads, or missing gasket(s) 

2. Examine the head straps or head harness for: 

. breaks 

. loss of elasticity 

. broken or malfunctioning buckles and attachments 

. excessively worn serration on head harness, which might permit 
slippage (full facepieces only) 

3. Examine the exhalation valve for the following after removing the cover: 

. foreign material (e.g., detergent residue, dust particles, or human 
hair under valve seat) 

. cracks, tears, or distortion in the valve material 

. improper insertion of the valve body in the facepiece 

. cracks, breaks, or chips in the valve body, particularly the sealing 
surface 

. missing or defective valve cover 

. improper installation of the valve in the valve body 

4. Examine the air-purifying element(s) for: 

. incorrect cartridge, canister, or filter for the hazard 

. incorrect installation, loose connections, missing or worn gasket, 
or cross-threading in the holder 

. expired shelf-life date on the cartridge or canister 

. cracks or dents in the outside case of the filter, cartridge, or 
canister indicated by the absence of sealing material, tape, or foil 
over the inlet 

. identical cartridges if more than one are used 

16.6.6 Care and Cleaning of Self-contained BreathLnp. Apparatus The proper care 
of SCBAs involves the following: 

. inspection for defects 
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. cleaning and disinfecting 

. repair 

. storage 

The following checklist is to be used by personnel whenever they check out a 
SCBA. (Note: Any discrepancy found should be cause to set the unit aside until 
it can be repaired by a certified repair person.) 

1. Preliminary Inspection. Check to ensure that: 

. high-pressure hose connector is tight on cylinder fitting 

. bypass valve is closed 

. mainline valve is closed 

. there is no cover or obstruction on regulator outlet 

. pressure in the tank is at least 1,800 psi 

2. Backpack and Harness Assembly. 

. Straps 

visually inspect for complete set 
visually inspect for frayed or damaged straps that may break 
during use 

. Buckles 

visually inspect for mating ends 
check locking function 

. Backplate and Cylinder bock 

visually inspect backplate for cracks and for missing rivets 
or screws 
visually inspect cylinder hold-down strap and physically check 
strap tightener and lock to ensure that it is fully engaged 

3. Cylinder and Cylinder Valve Assembly. 

. Cylinder 

physically check cylinder to ensure that it is tightly 
fastened to backplate 
check hydrostatic test date to ensure that it is current 
visually inspect cylinder for large dents or gouges in metal 

. Head and Valve Assembly 

visually inspect cylinder for presence of valve lock 
visually inspect cylinder gauge for condition of face, needle, 
and lens 
open cylinder valve and listen or feel for leakage around 
packing (if leakage is noted, do not use until repaired); note 
function of valve lock 
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4. Regulator and High-pressure Hose. 

. High-pressure Hose and Connector. Listen or feel for leakage in 
hose or at hose-to-cylinder connector. (Bubble in outer hose 
covering may be caused by seepage of air through hose when stored 
under pressure. This does not necessarily mean a faulty hose.) 

. Regulator and Low-pressure Alarm 

Cover outlet of regulator with palm of hand. Open mainline 
valve and read regulator gauge (must read at least 1,800 psi 
and not more than rated cylinder pressure). 

Close cylinder valve and slowly move hand from regulator 
outlet to allow slow flow of air. Gauge should begin to show 
immediate loss of pressure as air flows. Low-pressure alarm 
should sound between 650 and 550 psi. Remove hand completely 
from outlet and close mainline valve. 

Place mouth onto or over regulator outlet and blow. A 
positive pressure should be created and maintained for 5 to 
10 seconds without any loss of air. Next, establish a slight 
negative pressure in regulator and hold for 5 to 10 seconds. 
Vacuum should remain constant. This tests the integrity of 
the diaphragm. Any loss of pressure or vacuum during this 
test indicates a leak in the apparatus. 

Open cylinder valve. 

Place hand over regulator outlet and open mainline valve. 
Remove hand from outlet and replace in rapid movement. Repeat 
twice. Air should escape when hand is removed each time, 
indicating a positive pressure in chamber. Close mainline 
valve and remove hand from outlet. 

Ascertain that no obstruction is in or over the regulator 
outlet. Open and close the bypass valve momentarily to ensure 
flow of air through bypass system. 

5. Facepiece and Corrugated Breathing Tube. 

. Facepiece 

Visually inspect head harness for damaged serration and 
deteriorated rubber. Visually inspect rubber facepiece body 
for signs of deterioration or extreme distortion. 

Retaining clamp properly in place, visually inspect lens for 
proper seal in rubber facepiece, and for cracks or large scra- 
tches. 

Visually inspect exhalation valve for visible deterioration or 
foreign materials buildup. 
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. Breathing Tube and Connector 

Stretch breathing tube and visually inspect for deterioration 
and holes. 

Visually inspect connector to ensure good condition of threads 
and for presence and proper condition of "0" ring or rubber 
gasket seal. 

Perform a negative pressure test on facepiece. 

a. Don backpack and facepiece. 

b. With facepiece held tightly to face or facepiece 
properly donned, stretchbreathing tube to open corruga- 
tions and place thumb or hand over end of connector. 

C. Inhale. Negative pressure should be created inside 
mask, causing it to pull tightly to face. This negative 
pressure should be maintained for 5 to 10 seconds. If 
negative pressure leaks down, the facepiece assembly is 
not adequate and should not be worn. 

6. Storage of Units. Check that: 

. cylinder is refilled as necessary and unit is cleaned and inspected 

. cylinder valve is closed 

. high-pressure hose connector is tight on cylinder 

. pressure is bled off high-pressure hose and regulator 

. bypass valve is closed 

. mainline valve is closed 

. all straps are completely loosened and laid straight 

. . facepiece is properly stored to protect against dust, sunlight, 
heat, extreme cold, excess moisture, and damaging chemicals 

16.6.7 Cleaning and Sanitizing Any good detergent may be used, followed by a 
disinfecting rinse or a combination disinfectant-detergent for a one-step 
operation. Reliable, effective disinfectants can be made from readily available 
household solutions, including the following: 

. Hypochlorite solution (50 ppm of chlorine) can be made by adding 
approximately 2 milliliters of bleach (e.g., Clorox) to 1 liter of 
water, or 2 tablespoons of bleach per gallon of water. A 2-minute 
immersion disinfects the respirators. 

. Aqueous solution of iodine (50 ppm of iodine) can be made by adding 
approximately 0.8 milliliter of tincture of iodine per liter of 
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water, or 1 teaspoon of tincture of iodine per gallon of water. A 
2-minute immersion is sufficient to disinfect the respirators. 

To prevent damaging the rubber and plastic in the respirator facepieces, the 
cleaning water should not exceed 140 OF; however, to ensure adequate cleaning, 
it should not be less than 120 OF. 

16.6.8 Rinsing The cleaned and disinfected respirators should be rinsed 
thoroughly in water (140 OF maximum) to remove all traces of detergent and 
disinfectant. This is important for preventing dermatitis. 

16.6.9 Drving The respirators may be allowed to dry in room air on a clean 
surface. They may also be hung from a horizontal wire, like drying clothes; 
however, care must be taken not to damage or distort the facepieces. 

16.6.10 Reassembly and Inspection To avoid contamination, the clean, dry 
respirator facepieces should be reassembled and inspected in an area separate 
from the disassembly area. The inspection procedures were discussed previously; 
special emphasis should be given to inspecting the respirators for detergent or 
soap residue left by inadequate rinsing. This appears most often under the seat 
of the exhalation valve, and can cause valve leakage or sticking. The respirator 
should be thoroughly inspected and all defects corrected. New or retested 
cartridges and canisters should be installed, and the completely reassembled 
respirator should be tested for leaks. For SCBA devices, the facepiece should 
be combined with the tested regulator and the fully charged cylinder, and an 
operational check should be performed. 

16.6.11 Maintenance and Reoair Replacement or repair should be done only by 
trained, experienced persons using parts designed for the respirator. Besides 
being contrary to OSHA requirements, substitution of parts from a different brand 
or type of respirator invalidates approval of the device. This restriction 
applies particularly to maintenance of the more complicated devices, especially 
SCBA, and more specifically, regulator valves and low-pressure warning devices. 
These devices should be returned to the manufacturer or to a trained technician 
for adjustment or repair. No problems are anticipated in repairing and 
maintainingmostsimple respirators, particularly the commonlyused air-purifying 
type. 

16.6.12 Respirator Storage Respirators must be stored properly to protect 
against-the following: 

. dust 

. sunlight 

. heat 

. extreme cold 

. excessive moisture 

. damaging chemicals 

. mechanical damage 

Damage and contamination of respirators may occur if they are stored on a 
workbench; in a tool cabinet or toolbox among heavy tools, greases, and dirt; or 
in a vehicle. 
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CHAPTER 17. OTHER CONSIDERATIONS 

17.1 ILLUMINATION. Site operations will not be permitted without adequate 
lighting. Therefore, unless provisions are made for artificial light, downrange 
operations must halt in time to permit personnel and equipment to exit the 
Exclusion Zone and proceed through decontamination before dusk. Conversely, 
operations will not be permitted to begin until lighting is adequate. 

17.2 SANITATION. Provisions must be made for sanitation facilities for the site 
work force. At a minimum, the provision of toilet facilities must meet the 
requirements of 29 CFR 1910.120(n), which includes one facility for less than 20 
employees, or one toilet and one urinal for every 40 employees, up to 200; then 
one of each for every 50 employees. If it is a mobile crew & they have 
transport readily available, the requirements do not apply. 

17.3 HEALTH AND SAFETY AUDIT PROCEDDRES Regular health and safety audits will 
be conducted to ensure compliance with health and safety policy and procedures. 
The HSO will perform periodic audits, with the goal of one audit per shift, using 
the health and safety audit form (see Chapter 15.0). Auditing may be performed 
on any ABB-ES site by the HSS or the HSM, and will include health and safety 
evaluations of all work activities. The audits will be an unannounced evaluation 
of sites selected at the discretion of the HSM or HSS, with the goal of 10 
percent of active sites being subject to audits each quarter. 

Results of each site health and safety audit will be summarized in an audit 
report provided to the site HSO, the Project Manager, and the Operational Group 
Manager charged with responsibility for the project. Where the audit report 
identifies deficiencies, it will be the Project Manager's responsibility to 
promptly implement corrective action. The corrective action undertaken will be 
outlined in a written report submitted to the HSS 'and the HSM. The HSM or the 
HSS will retain the original audit report that has been signed by the Project 
Manager and the HSO to acknowledge receipt of the audit's findings. Any mitig- 
ating comments submitted to the HSM or the HSS will be appended to the original 
report. 
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APPENDIX A 



Site Name: 
Purpose of Entry: 
Contaminants: 
Type of Confined Space: 
Date and Time of Entry: 

Site Location: 

Date and Time Permit Expires 

POTENTIAL HAZARDS: (Check all that apply) 

EQUIPMENT REQUIRED: (Check all that apply) 

Hydrogen Sulfide 

X 
X 

~ 

Safety Harness 
Lifeline 
Hoist 
Ventilation 
Lighting 

.D 

Stand by SCBA 
Ladder 
Barrier and shield 
Radio 
Cellular Telephone 

ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY: 

>19.5% = Oxygen = PID/FID 
<lo%+ = LEL = Draeger Tube 
<lO% = Hydrogen Sulfide Meter = Other 

*May use ~20% LEL as long as precautions are taken (e.g., non-sparking tools, intrinsically safe equipment) 
ATMOSPHERE TESTING RESULTS: 
Record tome and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest 
of top, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, and 
space), and periodically thereafter in the workers Breathing Zone. 

Entryway 

$7&o’ gem j 

%LEL- :j.,.-’ 

H;S Mee 
p1D/i;lD”(&~$ ; 
Draeger Tube (ppm) 
Tube: ‘. : 
Other (list) 

*If initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout ventilation. 
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Yes No N/A 
All identified atmospheric and physical hazards are controlled. 
All hazards introduced by the work performed are addressed (e.g., welding fumes). 
Air intake of the ventilation system is located in an area free of contaminants. 
Valves, pipes, and mechanical and electrical equipment has been locked-out, blocked 
chocked, disengaged or otherwise disconnected where necessary. 
All required equipment and rescue equipment is present and in good working condition. 
Non-sparking tools and intrinsically safe equipment and lighting are used if required. 
All monitoring instruments have been properly calibrated. 
All workers have initial confined space entry training certification. 
All workers receive site specific confined space entry training. 
Rescue team members practiced rescue operations in space or similar space. 
Practice Date: 
All rescue team members certified in first aid and CPR. 
Entry coordinated with subcontractors. 

DESCRIPTION OF RESCUE PROCEDURES: 

PROBLEMS ENCOUNTERED: Was rescue required? 

SIGNATURES: 
I have reviewed the work authorized by this permit and the information contained here-in. Written instructions 
and safety procedures have been received and understood. I understand that this permit is not valid and the permit 
cannot be approved and entry conducted if any of the above squares are marked “NO” or if required sections are 
incomplete. 

Entrants: 
Attendants: . 
Rescue Team: 
Other: 

Permit prepared by: 
Entry Authorized by (HSO): 

PERM-& CANCELLATION: 
Reason: 
HSO Signature: 

I] Copy of form sent to Health and Safety Manager, Portland, ME. (manditory) 
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Site Name: Site Location: 
Purpose of Entry: Date and Time of Entry: 

ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY: 

z-19.5% = Oxygen = PID/FID 
LEL <lo%* = = Draeger Tube 

= Hydrogen Sulfide Meter <lO% = Other 

l Mav use ~20% LEL as long as precautions are taken (e.g., non-sparking tools, intrinsically safe equipment) 
EQUIPMENT REQUIRED: (Check all that apply) 

X 

~ 

LEUO, Meter 
PID 
FID 
Draeger Tubes 
Hydrogen Sulfide 
Other: 

X 

X 

~ 

x 

Safety Harness 
Lifeline 
Hoist 
Ventilation 
Lighting 

Level A 
Level B 
Level C 
Mod. Level D 
Level D 

X 

~ 

Stand by SCBA 
Ladder 
Barrier and shield 
Radio 
Cellular Telephone 

ATMOSPHERE TESTING RESULTS: 

Record time and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest 
of top, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, and 
space), and periodically thereafter in the workers Breathing Zone. 

*If initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout ventilation. 
DESCRIPTION OF RESCUE PROCEDURES: 

Full chest of body harness with retrieval line connected in the center of back at shoulder level or above entrants 
head. Retrieval line will be connected to tripod with hoisting device. Non-entry retrieval will be conducted. 
If entry for rescue is required, workers will don Level B PPE. 
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Yes No N/A 
All identified atmospheric and physical hazards are controlled. 
All hazards introduced by the work performed are addressed (e.g., welding fumes). 
Air intake of the ventilation system is located in an area free of contaminants. 
All required equipment and rescue equipment is present and in good working condition. 
Non-sparking tools and intrinsically safe equipment and lighting are used if required. 
All monitoring instruments have been properly calibrated. 
All workers have initial confined space entry training certification. 
All workers received site specific confined space entry training. 
Rescue team members practiced rescue operations in space or similar space. 
Practice Date: 
All rescue team members certified in first aid and CPR. 
Entry coordinated with subcontractors. 

PROBLEMS ENCOUNTERED: 

Was rescue required? 

SIGNATURES: 
I have reviewed the work authorized by this permit and the information contained here-in. Written instructions 
and safety procedures have been received and understood. I understand that this permit is not valid and the permit 
cannot be approved and entry conducted if any of the above squares are marked “NO” or if required sections are 
incomplete. 

Entrants: 
Attendants: 
Rescue Team: 
Other: 

Permit prepared by: 
Entry Authorized by (HSO): 

PERMIT CANCELLATION: 

Reason_: 

HSO Signature: 

0 Copy of form sent to Health and Safety Manager, Portland, ME. (manditory) 
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APPENDIX B 

OSHA POSTER 



The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers 
by promoting safe and healthful working conditions throughout the Nation. Requirements of the Act 
include the followinn: 

- _ . . . ------ -;-.=.-,--- -..- c’--- 

of employment free from recognized hazards that are causing or are 
likely to cause death or serious harm or employees. Employers must 
comply with occupational safety and health standards issued under 

stan’da;ds, rules, regul’ations and ordersx issued under’the Act that 
apply to their own actions and conduct on the job. 

The Occupational Safety and Health Administration 
(OSHA) of the U.S. Department of Labor has the primary 
responsibility for administering the Act. OSHA issues occupational 
safety and health standards, and its Compliance Safety and Health 
Officers conduct jobsite inspections to help ensure compliance with 

representative authorized by {he employees be given a’n opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, 
the OSHA Compliance Officer must consult with a reasonable 
number of employees concerning safety and health conditions in the 

with the nearest OS-HA office requesting & inspection ii they 
helieve unsafe or unhealthful conditions exist in their workplace. 
OSHA will withhold. on request, names of employees complaining. 

The Act provides the employees may not be discharged 
or discriminated against in any way for filing safety and health 
complamts or for othetwise exercising their rights under the Act. 

Employees who believe they have been discrimmated 
aL[amst may file a complaint with their nearest OSHA office within 

a &ation alleging such violations will be issued to the employer. 
Each citation will specify a time period within which the alleged 
violation must be corrected. 

The OSHA citation must be prominently displayed at or 
near the place of alleged violation for three days, or until it is 
corrected. whichever is later. to warn employees of dangers that may 
exist there. 

_--- .-- ~; r...~~ 1 
of up to $7,000 for each serious violation and for optional penalties 
of up to $7,000 for each nonserious violation. Penalties of up to 
$7,01Xl per day may be proposed for failure to correct violations 
within the proposed time period and for each day the violation 
continues beyond the prescribed abatement date. Also, any 
employer who willfully or repeatedly violates the Act may be 
assessed penalties of up to S70,ooO for each such violation. A 
violation of posting requirements can bring a penalty of up to 
%7,ooo. 

There are also provisions for criminal penalties. Any willful 
violation resulting in the death of any employee, upon conviction, 
is punishable by a fine of up to 5250,ooO (or $500,000 if the 
employer is a corporation), or by imprisonment for up to six 
months, or both. A second conviction of an employer doubles the 
possible term of imprisonment. Falsifying records, reports, or 
applications is punishable by a fine of $10,000 or up to six months 

. . .._ T--.‘-...D _-_ .__.-._____, . . . -.-- . 
efforts by labor and management, before an OSHA inspection, to 
reduce workplace hazards voluntarily and to develop and improve 
safety and health programs in all workplaces and industries. 
OSHA’s Voluntary Protection Programs recognize outstanding 
efforts of this nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent. or control employee exposure to workplace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested 
Also, your local OSHA office can provide considerable help and 
advice on solving safety and health problems or can refer you to 

improving safety and health-m&agement is available to employers. 
without citation or penalty, through OSHA-supported programs in 
each State. These programs are usually administered by the State 
labor or Health department or a State university. 

POSTlh’G INSTRUCTIONS 
Employees in States operating OSHA approved State Plans should 
obtain and post the State’s equivalent poster. 

Under provisions of Title 29, Code of Federal Regulations. Part 
1903.2(a)(l) employers must post this notice (or facsimile) m a 
conspicuous place where notices to employees are customarily 
posted. 

More Information Atlanta, Georgia (404) 347-3573 Washington, D.C. 
Additional information and Boston, Massachusetts (617) 5657164 1991 (Reprinted) 
copies of the Act, specific Chicago, Illinois (312) 353-2220 OSHA 2203 
OSHA safety and health stan- Dallas, Texas (214) 7674731 
dards. and other applicable Denver, Colorado (303) 844-3061 
regulations may be obtained Kansas City, Missouri (816) 426-5861 
from your employer or from the New York, New York (212) 337-2378 L 

I? 
n Martin, Secretary of Labor 

nearest OSHA Regional Office Philadelphia, Pennsylvania (215) 596-1201 S. DepaHment of Labor 
in the following locations: San Francisco, California (415) 7446670 Occupational Safety and Health Administration 

Seattle, Washington (206) 442-5930 

To report suspected fire hazards, imminent danger safety and health hazards in the workplace, or other job safety and health 
emergencies, such as toxic waste in the workplace, call OSHA’s 24-hour hotline: l-800-321-OSHA. 
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